Onefarm Leeel

The land of cropping type C, which i8 cultivated with

“rice in Kharif, will be provided with an open deep drain

between link water courses arnd along internal water colrses,

“The desigﬁed'diSCHerge:ie'i.34'cueece per 1,000 acres.

‘The_iand of cropping types_A.and B will be provided with a

shallow drain along internal water courses,

; Openedeep drains will be constructed aleng“

the main water courses in the entire Project Area. Their

designed discharge is 0.17 cusecs per 1,000 acres.

Main and SubQMeiﬁ Drains

1V.2.6.

" The” sub—maln dralns w1ll be 1a1d between the distrlbutarles

Their de51gned dlscharge is 0 17 ‘cusecs per 1, 000 acres.

The main cana;e'ih_che eaetefﬁ'pert of the existing Haidrin

pumping station will be‘wideﬁed; and ‘the’ other main canals

"and new pumping station will.be newly provided .

Farm Land Development Plan (On-farm Level)

The prov1510n of on farm facilltles such as water courses, farm

dralns,.and farm ‘roads. 1s eesentlal works for 1rr1gated agrlculture

with farm mechanlzatlon, and farmers eagerness for agriculture will

“act as.the prime mover.; With- thelr support, the rationallzed land

'parcelllng and land allocation’ w111 be umterlallzed whlch are’

_prerequlslte for nmdernlzed agriculture. Thus, the modernlzed

1rrigat10n and dralnage systems as well as the new organlzatlon “for

farm management will be established at an early stage.
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a) Premises in Farm Land Development

" Farm Mandgement

A cultivation area per farm household in'théIPfoject-Areé-is 16
acres (6.48 hé) bﬁ aﬁ average. For common use of farm: roads and
1rrigat10n and drainage canals, espec1ally for rotational jrrigation
‘based on a ratlonalized 1rr1gat10n schedule, Watet Users . Groups(WbG)
will be Organlzed by farmers in a cultivation area . of about 80 ac

(32 38 ha) formlng one rotational area.
CrdEé :

_ The'cfoﬁping'intensity in Kharif will.inéreasé to 60-per cent,
that is- 20 per.. .cent for raising rice of high yield varieties and 40

per cent for upland crops,-and the remainder.of 40 per cent will be

fallowed., All rabi crops will be upland crops.

Farm Practices

For farm practices; the minimum-level mechanization system will
be establlshed mainly with tractors for deep plow1ng and . threshers_

for threshlng works._

“However,’these machines aim to.supﬁlement the manpower and:
livestock power, major powers of-farm works, in the busiest farming
period. . '

b) Land. Parcelling

'__(l)w_PriﬁciPle,fdr Land Parcelling
To ﬁa;erializgfthéJﬁarm;lagd paidelling_satisfying;all_thé

abova—mentiongd;réquirements in_ the Project Area where there are

existing water courses, due attentions should be paid to the

following peints;
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1)

ii)

iil)

to plan the land parcelling in close relation with the farm

management plan;

to plan it for ratlondllzed irrigation and -

dzdlnage water control and,

to plan-it for rationalized'farm'management for rice and

- upland crops cultivation.

Further détails are as follows: -

i)

ii)

idii)

to determlne the . location of major Service roads and access

roads as the base of land parcelling which is made based on

- the proposed Water Users' Association, unit farm
.‘management'gréhp'SerVing the area of about 80 ac'(32.38

ha), as well as “the rural community’ development and public

facility construction plans.3

to determine the location of irrigation and'drainege canals

in consideration of. topbgraphic-conditions,'separatibn of

flrrlgatlon -and dralnage canals, 1engths of termlnal _canals,

and: rotatlonal 1rr1gat19n. To’ systematlze and: simplify the

water supplying system at on-farm level, each rotational

area_shoqld have one Nakka.

to plan uniform plots in size ‘as ‘many as prSible

to-simplify the extension of new techniques in. .

cultivation to farmers. If all the farm plots are .
almost in the same size, a'éertain fixed'Quéntiﬁy of
agricultural rhemlcals ‘can be sprayed to each farm plot to

control dlseases and 1nsects. " The same. thlng can be said’

'1nufertllxze;.appllcatlonf _Furthermore, plannlng and

exe¢u£ion]of both pﬁddlingiwofks:Byftractefs"and irrigation

" water management for'puddliﬂg'will become simple and easy.
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(2) ‘Design of Rotatlonal Areas:

In the farm 1and development ment foned above, the followihg

standard sizes of unit areas are propdsed:

Qﬁe'irrigatlon unlt "
One‘lrrlgation block
‘One rotatlon area .
Oné chak «vuivedionn.

-4)  drrigation unit:

~ii) irrigatibn:blocki

iii) rotation area:

iv) chak:

A AR 1

R P 1

eveescenns 80

I 10

acre

acres

acres

acres

(0,41 ha)-
(6.48 has)
(32.38 has)
(141.65 has)

- unit farming Lot -on an dverage

“.irrigation block which is covered by

the link water course

_area covered by the internal water

course and. those who cultivate the

" rotation area will belong to the water

users ‘group.

“named "Makka",

offtake to this area is

area covered by the main water course

" ‘whose héad is named the "outlet".

The standard design of chaks, the rotation areas and "so on are

shown_in Drawing No,0l6.,

c)_'Termiﬁal'Water Hanagement System-

From an outlet to be constructed on the minor canal the main

water course. will stretch out, and from a nakka to be constructed on

the main water COurse, the - 1nternal water course-w1ll StrEtbh out.

The length of-an internal wateér course: will:be. abouL 2, 000 feet (610

m) ‘and ‘the internal water course will command ‘an area of about 80

- acres-(one rotation area).
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.intelnal water course to farm lots, a link water course will be

provided for an area of about 16 acres; one 1rr1gat10n block.

“The delivery of irrigation watér form an internal water couise
to link water.coarses is-planned to be simultaneously made,:while the
disérithion of water from a link water course to-fafm lots "is
' planned. to be made in 'reﬁationalj way. . Hence, - the required.
.cross—seetibﬁ of an iﬁtenal watex course'beeomes smali‘tpwards its
downstream, and ‘its terminal section cotfesponds'with-that-bf the

link water course in size. Irrigation_wate? sueply during land
soaking and land preparation for7fice:cropping will be carried oﬁt
within 40 days.,. 1In this case, the design discharge of a terminal
eahal;—ihternal water course,ris 0. 0113 cusec/acre (0.79 1lit/sec/ha)
assuming 60 per cent of cropping -intensity and premlslng that a
dlscharge of the link water course is 00,0177 cusec/acre (1 24
llt/sec/ha). '

The terminal irrigation facilities are enumerated below:

Outlet: Facilities to divert irrigation watef_frdﬁ a minor
canal to main water courses. The facilities will be
provided with a rectangle gate to control and with a
circular gate to regulate the flow .of water to main
'Wate; course. This gate will be cdnstrueted, operated

and maintained by the Trrigation Department,

Main Water Course:

Ualined irrigation canals to convey water from an
. outlet_:to_ internal “water .courses. . Its: designed
dischafge-has Beeﬁfdeterﬁiﬁedsfrdm?the peak-ﬂemahd
‘water allowance of 9 23 cusecs per i 000 acres, which
is correspondlng to 0 645 11t/sec/ha, however, the
design: dlscharge of a main water- course should mot be
less than most of the main water courses. that are

located at the downstream.

-1



Nakka: - Facilities to divert irrigétion-water-from a main

water course to internal water courses.

Internal Water Course: _ _
' Unlinéd_irrigatidn canal to convey, water from a nakka
to link water courses.  The designed discharge of the

canal is 0.0113 cusec/ac (0.79 lit/sec/ha).

Division Box: Device to check water level of an internal water

course and to divert water.to a link water course.

Link Water Course:
iffigatioﬁ.canal.to convey water fo'farm lots.
The QESigned digcharge is 0.0177 cuséc/ac. (1.24
1it/s/ha) |

Draindge System
 The farm drains are the unlined terminal drainage canals to be
constructed in each irrigation rotation area, and are classified into

two as fbllows}

'~ Shallow farm drain: to.be provided along an internal water

course in farm lands for c¢ropping Types A & B,

- Deep farm drain: " to be provided in farm lands for cropping
Type C-between link water courses. -
The designed dischargeris'0;17 cusecs per 1,000 acres.

IV.2,7.. Drinking Water Plan

~ This section discusses necessary conditions in water supply for

animal/poultry husbandry and for miscellaneous use,
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a) Drinking Water Requirements

In estimating the drinking water requirements, the forecasted
populatlon in the year 2000, the propoved breeding numbers of animals
and poultry,‘and water requirements per - head per day were . studied,
The populatlon in 2000 was estimated in Section IV.3.6. and the -
prpposed breeding head- of_anlmals_are_dlscussed in Section IV.3.5.
The water requirements per head per. day are assumed as tabulated -
below in consideration of the local conditioﬁs and livestock breeding

practices, and the total daily'water'reqﬁirement'is dlso calculated

below.
" Daily Drinking Wdter Requiremént’
_ _ Unit o . Total Daily
Descriptions Population Requirements Reguirements
(cu.f/head/day) (cu.f/day)
Tuhabitants 420,000 3.5 1,470,000
'Cattle 163,000 1.8 293,400
Buffaloes ' © 39,600 1.8 © 71,280
‘Asges : 66,500 1.8 119,700
Sheep . | 197,600 0.7 138,320
Goats S 120,700 0.7 84,490
Chicken S " 452,000 0.2 © 90,400
Miscellancous use : : 232,410

Total _ | ' 2,500,000 -

The'total'daily water requiremEﬁt is computed at 2.5 million-

. cubic feet, which is equivalent to 43.40 cusecs,
b) Water Supply Method

.Animallpoultry husbandry will be -carried out iﬁ—the villages
where the owners of.énimals live. Since the villages.aré‘scattered
in the whole Project Area,. it'will Be nééessaryrfo cOnvey driﬁking
. water to these v1llages through water courses so that farmers will

dlvert drlnklng ‘water from the water courses- from the 1nlets

1nstalled by themselves.
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Accordingly, the peak demand weter;allowance'of 9.23 cusecs per
1,000 acres inelﬁdes water for irtigatidn and drinking. ~The water
alloﬁéﬁCe only for drinking use is calculated at .0.08 cusec per 1,000

acres inclusive of the conveyance losses: in water courses.

On the assumption of water supply tbroughout the year, the
annual drlnking water requlrement at Guddu Barrage Head Regulator is
calculated at 0.053 mllllon acre feet in Cases-1 and -3 and 0.048

mililion acre feet in Cases-2 and ~4.
1V.3. Proposed Agricultural Developﬁent.-
IV.j,l. Proposed Land Use

The extension and widening of the Pat_Feeder Canal would enable
to irrigate some 612,000 acres of cultivation lands out of 615,200
.acres of  the arable lands. The arable lande'iﬁclude about 509 600

acres of the presently cultivated lands and:about 105, 600 acres of

the prasent cultivable Waste.

Based on the data avallable at present, the proposed land use

for future would be as follows,

°. Total Project_Aieae S S 688;000 acres (100%)

®: Total Cultivation Area - s 61?,000_acres (:89%)_
° Total Uncultivation Area . ': _-76,000 acres { L1%)

- No. detalled land use maps nor soil and land classification maps,
which are necessary for the determlnlng a future 1and use. . Specially
for-pn—farm facllltles development and land leveling, ‘these basic

maps -are inevitably required:
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1V.3.2.  Proposed Cropping'Pattern
1Yy Selection_éf Crops

The following major crops were selected for the future

.agricultﬁral'production'in the Project Area;

Summer season cropping

Sorghum, rice, oil seeds such as sunflower and sesamun, etc{;
pulsés such as soybean, mung-bean (vigna radiata), mash (vinga
mung); sugarcane and others (vegetables and fruits like lemon,

.mango, guava, etc.)

Winter season cropping

Wheat; oilseeds such as rapes and mustard, etc.; pulses such as
'gfam (cicer arietinum) and lentil (Lens esculanta), etc.;

fodders and so forth (berseems, etc.) "

_in“sélecting'these crops, varicus ' factors were taken into
cbnsiaéfafibn'sﬁch'as'the results.df'fatﬁeriS'inté“tion survey
condﬁcted_by the Study Team, goverhmental pblipiesg fofecaéted.demand
and supply of food at both the provincial and national levels in the
year 2000, natural conditions specially soil conditions inclusive of
the present and expécted soil salinity and texﬁure and the limited

water Yesources.

The fafmers?:intention survey-for.thé-selection of crops to be
raisédfafter the'completion of the Project has revealed that the
-fafmers3haVe'given the firét'to third priorities to rice, wheat,
sugércané; sesamun3-musfard;.barléj and berseenm. -Sdme of the farmers

select fruits and,vegétable (See Appendix).
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On the otﬁer hand, the forecasted demand and supply of food-at
the proviﬁoiel.level'suggestsrthat all kinds of food exclusive of
fru1ts, mutton,.fat and fish will' be short in future,  unless -any
measures are taken for the increasing ploductlon of food. At{the
natlonal level, the forecasted demand and supply. of food shows that
Lhe 1mprovement in- agtlcultural productlon will be partlcularly

necessary.. for cereals (wheat,_rlce, feed grains like maize, sorghum

and barley), pulses, 011 seeds, vegetables and fruits.

‘As regards the selection of crops, the_foilowing—should_be-

noted;

(1) . _Inspite of the limited irfigation water availabie; rice has
beeﬁ selected as one of the'major crops sioce irrigation
for rlce cultivation is one of ‘the best countermeasures
agalnst 3011 sallnization in. its long-term performance.
The farmers themselves also select rice as.an 1mportant
cYop since it 1s one’ of the most profltable crops and the

soils in the PIOJeCt Area are suxtable for its cultivation.

(ii) Wheat, oil seeds and pulses are the.majorocrops pfesently _
grown. in the Project Area both in summer and w1nter. These
 crops. would be 'grown also after the completlon of the

Project.

(iii) Sugarcane has been selected taking into account the strong

‘desire of farmers to raise this crop.

(iv) . Soighom;and-Rabi fodders have been selected for the

proposed livestock farming described in Seotion.iV.S.

{(v) : As regards sunflower and soybean, experimental cultivatlon
. of them has: Just started-in. -the ProJect Area. The farmers
have no. experlence in raising these crops.' However both
the orops have been selected in consideration of the

governmental policy.
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2) Proposed Cropping Plan

. Four eropplng patterns have been formulated to cope with the
dlfferent 1rrigat10n water allowances as discussed in Paragraph
IV.2.3. "Irrigation Plan". In formulating the proposed cropping
patterns, a cropping pattern was.formulated for Caee_B; and then
_thie pattern was nmdified for the other haees'by using the -
irrigation water ailbwance {n each case as a ‘conversion factor. The
crbpping pattern.iﬁ Case 3 consists of Cropping'Types A, B. and C
which correspond to the following three proflle salinity classes,

respectlvely.

Cropping Type Profile Salinity Class (Soil depth: 1,8 m)

A Non-saline and non—sodlc throughout the
profile
B . . Slightly saline (4 to 8§ mmho/em)

c Saline (8 to 15 nmho/ cm)

“Out of these cropping types, rice cultivation 1is scheduled in
both Cropping'Typee B and C. It is expected that salt substance
will be leached by irrigation water dufing rice cultivation and that
.irrigation.water Will'preveht salt from coming ep-toetbp_soils.from
subsoiis. It is noted that rice cultivation fbr'leaching purpose
is alsco recpmmended by Dr, M, Bashir Choudhri, Director General of
the Seil Survey of Pakistan, Lahore.(see his work "Rice Culivation in

Pat Feeder Area', herein quoted, pages 76 .to 79 of Appendix III,2-4.)

Areas ef.which soils are more salime than 15 mmho/em will be
planted to no crops. The cropping calendar and crop rotation plan

are illustrated in Figures IV. 3-1 and 3-2,
'In Cropping Type A a- variety of crops can be selected due to

few limitations. ' In Type B rice will be grown .in 25 per cent of the

relevant area every year so that the entire farm lands in the area
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will be leached within a four—year perlod by irrlgatlon water for
rice. After harvesting rice, upland crops will be raised in the
subsequent three years. The ordinary cropping of upland crops,'
speclally these w1th a high water efflcient, could be introduced
after rice cultivation. In Type C: rice is grown every year in six
per cent of the project area. After harvesting rice, pulses and

fodder crops could be raised.

A cropplng area of each crop in the proposed cropping pattern
has been determlned taking into ‘account the study results on demand
and supply of food in 2000 as well as falmers eintentlon on farm
management after the Project. Cropping ijee B and-C in ﬁhich rice
is one of the selected Crops will be mainly concentrated in’ the
downstream area of each distributary where "Slightly Saline Soils"

and "Sallne Soils" in Figure IT1.2-4 are predominant.

It is expected that the cropping area of each crop will be
.deteimined based on a criteria to be worked out through further
comprehensive studies specially in the aspect- of soil salinity

control.

Til-effects on the growth of dry crops caused by rice
cultivation is mostly ascribed to the lack of drainage systems and
organization for systematic on-farm water maaagement. This problem
could be overcome by syetematic  water management after the
construction of the proposed drainage systens (see 4.2.5. "brainage

Plan" and 4.2.6. YParm Land_Development)

In relation with the proposed eropping'pattern,'it is noted
that applied research data of the Prcject Area such as thqse:on
optimum planting and harvesting time under mbderniied-irrigation and
proper crop rqtation in connection with socil salinity control, etc,

are not available at present.
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Table 1V,3-2

Lropplng lyJes by PlDfllG oﬂllnlty Class (Casg 3)

3/ Including fruits and vegetables..
4/ Represented by rapes and mustard.
5/ - Represented by gram,

6/ Represented by berseen.
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2/ Soybean (2/3) and others (mungbedn, mash,'

ete., 1/3)

(Unlt %,_ac}
Type o A B C.
e U e
Soil Salinity - Ta - Th,TTa,ITh, IT1¢,TVa, o
Class. 3 “ITe¢,T11a,T111Tb Vb Ovérall
| 214,200 36,600 61,200 612,000
Command Arca (35.0%) (55.0%) (10.0%) . (100.0%)
Kharif |
). Sorghum (3.0) 15,400  (6.0) 56,700 (- ) - (9.0) 55,100
2 Rice ?"7 (-9 - (14.0) Sé;fbo"i(6;0)36,700 (20.05122;400
3. OiiseéESlZ' (9.0 55,000 (5-93”35;60¢ (-). .;'..“'(;4;bjlss,600
4.'Pulses§/- 4.0) 24500 (8.0) 49,000 (- ) - (12.0). 73,500
5.'sug5f¢ahé : (5.0) 30,600 (-) - (-3 - (5.0)'30.660
Misc.é/ o ' - B ' S '
.SgbéfotQL: 12110)128,560'=(53;6)202,000 © (6.0)36,700 Jf6610)3§5;200
1. whéat” .i(lﬁ.Oj 85,7bd: kéb(b)lzz;dod (- j o (34,0)265;1002
2. Oilsecds? (2.0) 12,200 (11$0j 67;400 (). .- (13.0) 79,600'
3. Pulses (3.0) 18,400 ( -) - (5.030,600 8.0) 49,000
4. Todders, (2.0) 12,200 .'(2;63”12,200 (1.0) 6,100 (5.0) 30,600
' m]gc 6/ | ' : o
Sub-total '(21§0)128,5ﬁ0:'(33.6)202,000_'_(6i0)36?700 (60.0) 367,200
Total  (42.0)257,000 (66.0)404,000 (12.0)75,400 (120.0)734,400
Notq':.i/" Represented by’ sunflowcr



The -annual cropping intenelty in Case 1, 2, 3 eﬁﬂ 4-1s 155, 130,
120, end 110 per cent,_respeetively. The cropping area in the Iour
cases_are 948,600 acres (384,900‘ha), 795,600 acres (321,900 ha),
734,000 acres (297,200 ha) and 673,200 acres (272,400 ha),
respectively. 1In comparison withythe present annual cropped area of
239,60d acres (97,000 ha); the incremental annual cropping'area of
718,500 acrés (290,800 ha) in Case 1, 556,000 acres (225,000 ha) in
Case 2, 494,800 acres (200,200 ha) in Case 3, and 433,600 acres
(175,500:he).in Case 4 will be planted with crops after ' the

completion of the Project.
1V.3.3,  Forecast of Food Demand and Production

Food demand ' and productioﬁ‘both in the whole Pakistan.and
Baluchistan in 2000 ere:forecaeted”in'seleCting_the cfopé'to;be
raised, -Judginé from the human energy feQuirements, population
'gtoweh'and_food consumption pattern in future, the'demaoa:for
‘ agfieulthaJ: products was forecasted, while 'froﬁi.rhe trend of
agrlcultural produetlon increase 1n the past, an expected quantlty of
domestlc £ood’ supply was forecasted. Through ‘a comparison of the
demand for ﬂgrlcultural products with the domestic food supply, the

.necessary agricultural products in the future was forecasted.
.l)i Food Demand
?ood.de@ao& oae_foreceeted on the foilowiﬁg ehree items;
1) :Human'Energy Requiremeots
V.From the energy requlremeote b& ages’ 1nd1eated by the
1ntake of the recommended human nutrltlonal requlrements by

the FAO/WHO and ‘the populatlon eomp051tion by age in

Pakistan, the average energy requ1rements of. the natlon was

estimated at 2,600 Kcal
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o)

Table [V.3-3 Food Balance at Present and in Futere

. pakistan . Baluchistan
o Demand Domésfic C Demand ~ Domestic
Commodity Cin Praduction lLevel - . in- 7 Production’ Level

IFuture " (Demand* = 100} Future (Demand* =100)

) (2000 Erésént._Future (2000) . Present Futurc

(000 tons) %) (%) (000 tons) (%) (%)
. Cereals. 34,170 42 78 1,755 .17 a4
a. Wheat 20,050 - 48 93 1,030 18 57
b. Rice 19,580 33 66 492 13 31
c. Maize 3,610 23 32 186 2 3
d. Other 930 74 45 47 .62 62

Cereals . . .

. Pulses 1,980 35 28 102 6 0
. Fruit 5,310 42 63 293 94 184
. Vegetable 7,480 31 31 384 13 102
" Sugar 3,330 85 165 145 -0 o
. Edible 0il® - 1,970 . 8 56 101 18 18
. Meat 2,540 33 59 130 88 185
a. Beef ~os10 78 9226, 35 -8
b. Mutton 1,710 23 53 88 116 255
¢. Poulty 320 16 38 16° 19 44
. Eggs™ 550 18 55 28 0 21 64
. Milk .- 10,380 . 87 119 533 241 . 26
. Fish - 950 - 31 72 49 120 310

Note: *... Demand in Future = 100
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ii) Population Forecast

Based on the:populatipn census (1901 - 1981),';ﬁe
_ poﬁulétion in the whole Pakistanjand in Buiuchistan was
forecasted  at 144,000,000 and 7,400,000 in 2000,

- respectively.
'{ii)  Food Consumption Pattern

The food consumption pattern‘of by -kinds is shown in the
Table of Food Demand (1982 1983), the Fifth Flve-Year Plan

in Paklstan
2} Food Prodﬂcfion

_ The food productlon in 2000 was forecasted fron the past.foed
'productlon in the country and in Baluchlstan as revealed in the

-agrlcultural statlstlcs of Pakistan.
3) Balance in Demand and_sﬁpply of Food

- Forecasting of the balance in demand and éupply of food in 2000

"has_ailowed to make a conclusion as follows,
-ﬁ) The Whole Pakistan

Only milk and sugar will be self-sufficient in 2000 and others
will have to be impértéd. 'The staple food, wheat, will be nearly
_self—sﬂffiéiémt.-'But, the'prpduCtion of rice will be short'dpe.to

its ‘growing demand, despite that rice is presently an export item.

' Regardlng “the foods to be in short supply, ‘the productlon of
malze, sorghum, barley and other cereals, pulses, vegetables, and
poultry w1ll be able to meet only less than 50 per cent of the
demand. In addition to the above foods, the demand for rlce, fruits,

edible 0il, mutton and egg will exceed their supply. -
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p) Baluchistan Province

In Balﬁthistan' Ptbvince, the irrigated arable land: is
'insufficient.iﬁ comparison withitheipopulatioh, and those foods
‘except fruits, ﬁegetableg, mutton and fish will have to be
imported from the othér'ﬁrovincesior from foreign countries.  As for
the foods in short'supply; production of ceréals'octupieé only o per
cent of the demaﬁd. It is necessary, therefore, to inttease the

production of wheat, rice and other cereals,
1v.3.4. Prodhctionrof_Crops

Table 1V.3-3 shows the.projécted yield and the total cfdps
prbductibﬁ in each case in the target year to attain the full Benefit
of the Ptdjeét; that is the tenth year after the completion of the
Project thodgh it'premises'that.the'ptoposed pilot scheme could
ﬁroperly function in advance to the . implementation of the Project.
Supporting'éervices like égticultUrdl ektensibn;.farm'credit, supply
of farm iﬁput materials and QUaiity Seeds and the smooth coordination

“among various disciplines serving in the Ptoject are the fundamental

requirements in éttainihg the full benefit of the Project,

- The method employed in determlnlng the target yle]d of crops is
destrlbed in Appendlx IV 3.3. From the data on crop yield and
nitrogen application, the potentlal yield of crops with- the most
optimﬂﬁ and.économic nitrogen  application was estimated. Based on
this.poténtial yiéld, the target yield'of:cropstinffarmers’_level was
determined'for each land class. ;H0wever,-since no éxPerimentai data
are avallable on the potentlal yleld of crops under the natural
condltlons of the Project Area, the potentlal y1e1d of crops was
est1matvd from data of -the other areas. Based on the target yields
worked out for each' land class and the cropplng area of crops in each
land cla%q, the welghted average of the potential yield by crops

was computed to determ1ne the target yield of them. (See Appendlx v
3- 3) '
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The'target-yield per acre of crops in .the full development. stage

is as follows;

Crops . Target Yield
~Sorghum . . 11.9 Mds ( 1.1 ton/ha)
Paddy 42,2 Mds ( 3.9 ton/ha)
Kharif oil seeds  14.1 Mds ( 1.3 ton/ha)
(Sunflbﬁer) : _
~ Kharif pﬁlses - 14.1 Mds ( 1.3 ton/ha)
(soy bean)
Sugarcans and - 775.9 Mds (71.7 ton/ha)
others o . :
Wheat = © 33,6 Mds ( 3.1 ton/ha)
Rabi oil seeds “14.1 Mds (1.3 ton/ha)
(Rapes and mustard) - - '
Rabi pulses . : 11.8 Mds ( 1.1 ton/ha)
Fodder (berseem)  650.3 Mds (60.1 ton/ha)

‘and others

The incremental ptoﬂﬁctidﬁ'isF15;676.tons of sorghum (the target
production amounts to about 2.8 times as much as the. present
produétioh),'167;2?5 ‘tons (7}4'££mes} of ricé,_ﬁZ;thﬁtons (17.0
times) of Khirif:oil’ seeds, 38,600 tons of Kharif pulses, 829,120
tons (15.1 times) bfisugarcané”énd other summer season crﬁpé, 197 662
tons (4.1 tlmes) of wheat, 32, 078 tons (4.3 lees) of Rabl 0il seeds,
16,161 tons (3 9 times) of Rabl pulses and 511,597 tons (3.2 tlmeb)

of fodders and other winter season crops.
Table IV 3-3 shows the total crop production in the four cases.
IV.3.5. Livestock Farming

The 1ivestock,_farming in the Project Area has played a

significéﬁt'role to supply draft powér to farming practices and
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animal‘protein'to.farmers, to bring the othet incéme than that from
CTops and toeiuprove-the'soil property. In general, soils'of the
' Project Area contain ]imited organic matter. in spite that the organiec
‘matter is very: important for a high yield of Crops. The'artificiel
applicat10n of . organlc matter requires a great expenditure. On the
other hand,_organlc matter can be economically obtained through

: livestock‘breeding.

" Presently the livestock farming in the Project Area is made with
a limited feed. After the completion of the Project, domestic
“animals will be bred with sufficient feed. - In formulating the

-proposed. livestock farming plan, attention was paid to the following;

(1) To.produce'meat'and milk'EQuivaleut:to 125 per cent of
their forecast demand in-the-Projeot'Area in the year 2000,
The surplus meet and_milk_equivalent to some 25 per cent

would be exported to neighboriug areas.

(ii)  To secure’ two head of bulldck”aﬁd one head of ass per farm
household. (The assumed ratio'of bullock is four heads of

'eettlezand one head of buffloes).

(ii1} To detErmine'the'number of cattle and buffloes to be bred
' .for varloue purposes ‘in the Project: Area in con51derat10n
of the reproductlon of the requ1red number of draft animals
mentloned in (id). The productlon of meat and_mllk was
estimated from. thelr number so. determlned A difference
‘between the forecasted demand of meat and mllk and the

productlon would be eovered by eheep, goets and poultry.

(iv) Feed would be Self—made in the Progect Area. 'Bﬁzproducts
' of crops and w11d grasses would be ut111zed for 1ivestock

.fermlng as much .as poseible.

Accordlng to- the proposed livestock farmlng (see Appendlx)

the follow1ng domestlc animals will be ralsed in the Progect Area in

future,
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‘Scale of Livestock Farming

(ALl -age)
- (Unit: Head):
_ Andmal e Head -

1. Cattle - 163,000 (Workable;. 64,000)
2. Buffaloes . - . 39,600 (Workable, 16 000)’
3. Asses . .. . . 66,500 (Workable, 38;000)
4. Sheep - . L 197,600
5. Goats - : 120,600

6. Poultry birds EE . .. .- 452,000

The demand- and supply.balancé of teed]in the . TDN and DCP bases
is .described also in Apﬁehﬁix. The;tdtal'ptoduétion;of TDN wilitméet
the demaﬁd:eétimated from the iiﬁestock farming plan, whereas slight
de£1c1ency appears in the DCP base .balance: Accdrdiné to'the
proposed llvestock farmlng plan; 8,400 tons of meat and - 33,600 toms
‘of mllk could be annually produced after the completion of the

Project.
IV.3.6. Forecast of Population and Agricultural Labour Force

:The-population=and-agriculthral labour force in the Project Area

were forecasted as follows.
1) POpulatidn

The present total populatlon in the Progect Area of about
224, 000 As: estlmated to 1ncrease to 420,000 in the target yeat 2000
from populatlon census (1901 1981}, whlch has been conducted every 10
years. .

2) Agriéultural'Lébbr'Force

As for the statistical data on population composition by.
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occﬁpatibﬁs iﬁ:the Project Area, only the data . of Balﬁchistan
Province;in'l973 are avaiiable; From the data and the forecasted
populaﬁidn, the farm poﬁulaﬁion in the Project Area in 2000 was
“estimated, The estimation shows that the number of agricultural

" labour force in the Project Area in 2000 will consist- of 105,700
-full~timé'1abourers and 58 300 part-time labourers. As for labour
force: available per month full-time labourer (25 ~days per month) is
counted at’ 2,650,000 man»days, part~time labourer (10-days per month)
at 580,000 manudays, totally 3,230,000 man—-days.

Asuumlng a’ 30- day Working period per month for full- time

labourer and a 15— ~-day period per month for part ~time labourer, the

.:'availabllity of the formetr is 3,170, 000 man-days and the latter

880,000'man—days, totalling 4,050,000 man-days. Working days over
30 days per month and 15 days per month as above cannot be -
practically expeéted. Therefore, 4,050,000 man-days are considered

as the maximum labour force available im the Project Area.
1V.3.7. Farm Mechanization and Farm Labour Balance
1) Farm Mechanization

Assuming the future on-farm .and farm.manégement.cohditions in
the Project Area after the implementation of the Project, the .minimum
required farm mechanizatioﬁ_has BEen'planned as seen in Appendik in
consideration of the following;

(i) To smooth out the peak labour demaﬂd‘specially;in October

and.Nbvgmber whén_harvegting'of Kharif crops and land

preparation for Rabi crops overlap;

(ii) To use tfactors-in_deep ploughihg'for seil improvement;
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(iii) To improve the grain quality. of cereal crops by mechanical

threshlng, dnd,

(iv)  To control harmful 1nsects more carefully than present.
'The'coanol aréa could be expanded through mechanized

spraying. -

'In[priheiple, the machine-use farming woﬁld be limited to the
miﬁimumhextent, ‘that is, only for supplement to man power and
anlmalwpower. The  farm practices for spec1f1ed crops to be
mechanlaed the area coverage of mechanlzatlon and the eelected types

of - maehlnery_are“shown below, '

Farm Practicé, Crops, Area Coverages and
Machinery of Farm Mechanization

.CfopSzand-Area ' ‘Selected Types of

Parm Practices . '.Coverage o Machinery .

1. Land?ﬁreparetion* All Crops (70/ of '-Four—wheel_treptof (50
(Ploughing and _ area coverage) - 60 uP), Plough
Breaking) : ~ (16"x3) and Disc

: . "harrows (24"x8x2)
2. Threshing - Rice, Wheat, Power thresher (7 - 8-
‘ (70% of area - Throw-ln Type, 1.0 ton/
coverage} hr)
3.}Spra§ingﬂi. _ - All.ciops'(?O%:" Power"spfayer:(Z - 3 HP

_of area coverage) 30 lit/min.)

Note: * For the combined use of tractors and draft animals

n relatlon w1th the - abOVe@mentioned'lend preparation,'_the
meehanlcal ploughlng “and 5011 breaklng Wlll be followed by harrowing

by draft dnlmels
1he total number of erctors, power threshers and power sprayers

avallable was estlmated at 1, 714 857 and 4 284 1n the entlre PrOJect

Area, respectlvely The mechanlzatlon cost per acre was computed at
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approximately:-Rsa 250 for land .prepafationu’(one acre~tutrn- of . ..
ploughing plus two acreS+turns:of_soilgbreaking)grRs;-40~for rice and

wheat threshing and Rs, 10 for'one:écre—turn'Of'spraying.

xcept the above mentloned mechanlzatlon, the tradltlonal manual
cultivation  and farming practices with draft animals would be
continued in the remaining 30 per cent of the cropping area after the

implementation of the Project.
2) Farm Labour Balance

Based on. the forecasted farm 1abour bupply in the year 2000 and
the estlmated farm ]abour requirements - after -the. Progect
1mp1ementat10n,-and assuming . the above—mentloned farm mechanlzdtlon,

the farm labour ‘balance was . computed as shown in Table IV.3-50: of
Appendix IV:3—4.. The “peak ‘demand -in Vovember was estimated at
3,118 OOO-mah-days in Case-l, 3,407 OOO-man—dayS'ln Case—2 and. .
-3 118,000 manndays in Case-3 and 2,862, 000 man—days in Caseu4 On
the other hand, the max1mum labour supply was estlmated at. 4, 050 000
manrdays.._The labour supply Would.be-suff1c1ent to meet the peak
demand. in each .case. (See Figure_IV.B-l).' The:jéarly farm. labour .
demaﬁd would. be about 4.2 times the present*deménd in Case~1l,.-:3.5
times in Case~2, 3.4 times in Case-3 and 3.3 ‘times . in Case~4., The
Froject will contribute to create. the employment -opportunities for

inhabiltants, :
IV.3.8. Farming Practices and Input Material Requirements

The existing constraints in'Water management'could-be wiped out
through the on-farm facilities developmenL and the establishment of a-
farmers' organlzatlon for operatlon, and. maintenance of’ on—farm

facilities. Improvemcnt in- farm practices  other than the water
managemeht would‘negd-fertllizat1on,.5011‘management,:quallfied seeds
.use, pest cottrol, and: line plantiﬁg, etc. Special-attentions should

be paid: to the timely introduction of moderniﬁed:férmiﬁgi practices
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_along with the progress of the eonstruction works under the- Progect,
:For this purpose and  also ‘for the extention of on-farm. water
management technology, the implementation of a Pillot- Projeet-ls

proposed (See Section IV.5 "Pilot Project™).

_ ~In order to estimate the required labour and 1nput materlals,
the farmlng practlces for respective crops are assumed as shown in
Tables IV 3-52 to 3-60 of Appendlx 1v 3= 5.-_$he-input materials
requlred per acre such as seeds, chemiCals, 'fertiiizers and
-insecticides, etc. and also thelr total requlrements in the Project

Area are shown in Table IV 3-51 of Appendlx IV 3-5.

‘As for wheat ‘and rice, about 1 800 tons and 500 tons of
certified . seeds would be annually required in the Progect ‘Area in
Case-3 if the seeds of both crops are renewed every four years. A
certlfled seed ‘supply system should be establlshed not only for wheat
‘and rice but also for the other crops to-be raised in the Pro;ect

~Area,

) The chemlcal fertilizers: required on the nutrient’ amount basis
are .nitrogen of about 25,100 tons, phosphate of 20,900 tons and

potassium of 3,300 tons in Case-3,

1In additiom, 1nsectic1des of about 900 tons and herb1c1des of 100
kilo littres would be necessary. The total amount of necessary
chemical fertilieers is about eight times as much as the amount
consumed in 1980/81.

Iv.3.9. Farmers' Organization

All the beneficial farmers w0uld partic1pate in the Water Users’
'Assoc1ation (WUA) as- members to ensure the following;
i) +~To offer: unskllled labour free of charge for :the
: _construcrisn,and_operation and maintenance of on-farm
'faciliries;fj B
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ii) .. Ta collect-watar charges?from the members and pay.these"to

the Government; -and,

1i1) To make the members accept farm practices which would lead
to .a high water use efficiency and to an increase ‘in

agricultural productiom.

The Trotational. irrigation would be carriéd‘-oﬁt in eacﬁ"
irrigation rotation area of about 80 acrés-on'an avérage; ‘The Water
User's Group(WUG) would be éstablished-aé a suB—unit of ‘the WUA. in
each irrigation area. About four to five WUGs of which cultivation

lands are commanded by one main water course is called "chak,

At ‘the. chak level, the WUGs under a chak would organize the Chak
Water Users Assoglat;on (CWUA) " The  CWUA would be resp0n51ble for
. the  development and operation and maintenance of on-farm facilities
withiﬁ‘the'chak.‘ The CWUAS will organlze the WUA. The. WUA would
Aemploy necessary staft to establish the main and branch offices for
its activities. A branch office of the WUA could be established in
each jurisdiction of a sub-divisional office (0 & M Office of the

Project Facilities)

Field Assistants and Agricultural.Officers'in_village level and
Union COuncil_level,'respectively,'would be responsible for - the.
establishment of the above-mentloned farmers" ofganizations_and for

rendgring sufficient extension se;vices.
IV.3;107 Agricultural Supportigg-sérvices
1) Extension
“The .present agrlcultural extension tServices'—should be"
Substantlally strengthened to achleve the. targets under the Pr03ect

it would be of vital 1mportance to secure the adequate number of

quallfled-staff to provide the staff with transportatlon means and
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-housing, to 1et them undergo necessary education- and trainings -such

“gs the" continuous in-service education, farmer s problems orlented

tralnings and tralnings on improved farm practices.

The following organizational arrangement could'be-proposed'for

strengthening extension services;

i)

ii)

iii)y

iv)

 About 125 extension workers named ”Fiéld Assistant" would

be assigned to the Project Area. One Field Assistant would

-.be respon51ble for extension services for -about” 500

households or 5 000 aeres of cultlvation lands whlch is

-"equ1valent.to.the typical village size. . In other words,

one Field Assistant is assigned at:village level.

One Agriculture Officer will be posted to: each Union
Council which consists of. about five villages. The Project

Area will have about 25 Union councils.

A postiﬂg'stainH called "Village Officer" 1in this report
will be established for - each Union Council under the
Project.. Therefore, about 125 Field Assistants will rendex
fheir services in: 25 Union Councils under the supervision

of 25 Agriculture Officers.

To make smooth cobrdination‘between the officials in'charge

of agricultural. extension and on-farm water management
developmént and those in charge of operation and

maiﬁtenance of-the-Prbjéct“facilities,‘one Agriculture’

— Officer wili'be assigned to "Sub-divisional Officé", which

is an office for operation and malntenance of. 1rrigat10n
fac111tles,_ and respon51b1e for the superviszon of
extension services as well as-for coordlnapion between the
extension services and operation and maiﬁtenance in.. the

sub-division level.
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v) - The fblldﬁing three committees will coordinaﬁe the
activities of various agencies and organlzatlons related to

the PrOJect'

Level . - “Name of Committee

1. Area covered by a Sub— Technical Committee
division Office, nearly.

equivalent to Tehsil

‘level _

2.‘Distri¢t level - Joint Committee
{Nasirabad) - '

3. . Division leVelj(Sibi) Coordinating Committee

vi) To provide Agriculture Offices with such.equipment as
vehicles and audio-visual equipment under the Project or

Pilot Project.
.2} Research

No agriculﬁural résearch activities have been carried out in the
Project Area and its.vicinity until now ekcept yield tests of limited
crops. = Specially, an agricultural iesearch in respect of‘specified
soils has not been made-yet. Under-tﬁe circumstancess~no sciéntific
data bﬁ_modernized agricultural_téchniques_are-available; Farming
practices aré.made_bj'tradifional methods, and farmers have no
experience -in modernized agricultural téchniques;_ It is most
deslrable that experlmental results -and. local farming expérience in
each seil type could be combined to. establish.an optimum farm

management system.

In- consideration .of those mentioned above,. the system to
identify farmers' ﬁroblems and to obtain the solution through "Action
Research" should be introduced as soon as possible, Extension

workers shall perceive and understand the problems that farmers are
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‘facing, and report to researchers-and feed back to farmers the
measures  for solution indicated by the researchers., A ‘strong link
wssld'be’necassary between the .extension and rvesearch activities for

the following;

TIdentification of'éxiétihg problems at farmers' level;
Development'bfrsolutibns.fbr the problems;

Assessment of ‘the solutlons, _

fPllot study on the solutions and evaluationy
‘Demonstration and extension activities for the educations

in the entire Project Area.

To initiate these ‘activities ‘in the Project Area, -a Pilot
Project is pr0posed to be. 1mp1emented (see IV.5 Pilot Project) The
Pilot Project would function to practlcally demonstrate multlnpurpose

activities inclusive of the "Action Research".

It has been planned that.the'Agricultsral Research ihstitute at
Sariab near Quetta will establish a new Bransh institute at Déra
Murad'Jamli to render research services to the Ptoject Area and
viciﬁitf.'.lt is éxPéCted:that_thisfplah'ﬁill Be'réaliZéd as soon as
possible.so that the branch.would support the extension services in
the Project Area and carry - out the comprehenslve research necessary
tor the 1rr1gated agrlculture in the Project Area. The . follow1ng
technology will be prerequisite for the-development of the irrigated

agriculture in the Project Area. -

Measures for rapid raise of soil”potential-

Development of salt tolerant varleties of crops;
5Determ1nation of the comp051tlon and level of soil: nutrlent
needed for obtalnlng the’ optlmum yield of crops'

'Practlces for the use of water at dlfferent quantities for
'thaining the.optimum.yield of“crops;z |
Water-logging and salinity control measutes; and,

-EStablishment of suitable-draiﬁage system and téchﬁology;
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IV.4. -Proposed Facilities
IV.4.1. Cuddu Barrage Head Regulator

Guddu'Barfage was constructed on the Indus River at Guddu in
1963 from which a head regulaﬁof diverts a design dieehargeedf'13,139
cuéec (371. 8.cu.m/eec) to Desert Pat Feeder Canal bn-ehe right benk
of the Indus to irrigate farm 1ands in..Sind' and Baluchistan
Provinces. Although PC-1 prepared in 1979 estimates  the intake
dlbcharge at - 17 100 cusec (483. 9 cu. m/sec) ‘when the pond level is
255.5 feet, the present intake discharpge computed by "the survey_team
is 17,300 cusec (489;1'cu.m/eec) on the assuﬁption that a head‘lbss

is constantly kept ‘at 0.8 feet. .

_ In releaslng a de51gn discharge of 17, 500 cusec (495, 3 cu, m/sec)
in Case- L& Lase~3 to the Desert Pat Feeder Canal, a head loss of.
0.05 feet at the head regulator 'of Guddu: Barrage should be increased
Vto 0.85 feet. It 18 a. negllglble small increase in head loss,
however, the necessary head loss at the upstream most of the
Desert Pat Feeder Canal should be kept by 0.05 feet lower than the

the original designed water level.
TV.4.2. Desert Pat Feeder Canal

The ex1st1ng Desert Pat Feeder Canal with 7.0 miles (11.3 kms)
in 1ength, 15,5 ft (4., 72 m) in water depth and 240 ft- (73 2 m)y in bed
width has. a capac1ty of 13 748 cusec {389.1° cu. m/sec) ‘and from the
end of thls_eanal Desert Canal and Pat veeder - Canal diverge -to : -

irrigate farm lands in Baluehlstan and Sind Provinces.,

W1den1ng of the Desert Pat Feeder ‘Canal, would be made by such
manner: that” the rlght pank of the canal will be moved. to have ‘a canal
bed width of 285 fr (86.87 m) with a water depLh of 15,5 ft (4.72 m)
and a hydrau}lc gradient of 1:15, 000 as estimated. in PC~1,
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Only its right bank can be moved since Begari Sind Feeder Canél
running along the left bank of this canal obstructs the-expansion of

the canal towards left,
IV.4.3. Pat Peeder Canal

Wldenlng of the existing. canal betweén RD 0-and RD 586 will be
made, - and the canal will newly be extended up to RD 624, The. Pat
Feeder Candl has a toral length of 118.20 miles- (190.20 kms) with a
dLSlgned dlscharge of 11,000 to 1,960 cusec (311.3 to 55.47 cu. m/sec)
in Case-1 and -Case-3 and 9,500 ‘to 1,602 cusec (268.9 to 45.3.

cu.m/sec) in Case-2.
1) Full Supply Level and Bed Level

Taking dinto cOnsidaration the existing canal structures such:as
head regulator, .cross regulator and'offtaké; the prdpdsed-full supply
-lcvel is designed 'to keep a differential .of one tenth of foot in
comparlson w1th the present one while . the elevatlon of the bed level

is kept with a differential of one foot from the present level.

Hydraulic calculation for the canal igs shown in the Appendix.
©2) Canal Section

As mentioned prev1ously, canal should satisfy the relationshlp
among the depth of water and bottom—width, side- slope, " freeboard and
width of the bank top:
a) Wateffdepth and Bed-width

- The. rotatlon of bed—width and depth at’ elght ‘has been adopted as
_a standard for ‘large canals located on a relatlvely level ground in
con51deratipn pf the balance of cut and fill. However, thlS standard

cannot. be ‘applied to the Pat Feeder Canal due to its conditlonaas

discussed in the former paragraph..
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“fable  iV.4-3 Bed Width of Pat Feeder Canal

Case 1 Case 2 S
P Case 3 (8,200) 7 Gase 4-(6,700)

‘Reach present Reqqiféd ”Réﬁﬂired ) Rédniréd' Réqdiféd
CRD'. Capacity Capacity  Bed Width Capacity Bed WNidth
(cusec) {cusec) (ft)'_ (cusee)’ (ft)

Neseit Pat ' 0- 377 13,640 17,500 285 16,000 260
Feeder ' :

Pat Fceder '0;104: 4,000  'i1,0o0_” 2% 9,500 205
104-109 1-§;700_"ﬁii,000 235 9,500 :205.:-
109-116 sleso : 78,260? Caes 6,760 158
116-190 3{760___.8,200_ 193,._ ._6,700“ - .158 |
190-238 5,6§0 8,200 193 6,700 158
238-342 '_ 5,126 8,006 188 '6,542. 154
342-418 _,4,546 | .7,3ié - 18é'"' o502 154
 418-50§_ 2,801 "'5;323;7. i70_ | "4;758f | ;éd
505-558 1,929 : 35405-' ©o12000 2,786 S 100
558—556‘. _i 582 ;.1,§€0 .§5 5 Lh,602 65

586-624 - 1,960 8 . 1,602 65
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bY’ 31dé Slope__.

The side slope of ‘the Pat Feeder Canal from RD 418 to RD 558 is
satisfactorily kept at 1:1, while the embankment’ materlal of this
canal from RD 109 to RD- 428 is fine sand so that the original side
'slope of 1: 1 could not be. kept, and is stable at 1. 83 I to 2.0: 1. In
-con31deration of the general conceptions . discussed in "Open Channel
Hydraulics y & side slope of 1:1 from RD 0 to RD 109 and from,RD 418
to RD 558 and a side slope of_2,1 f£rom RD 109 to RD- Q18 are designed.

‘¢) Berm Width

. For Pat Feeder Canal, a service road or ‘an- operatlon and
:'maintenance road with a top Wldth of 25 feet and a shoulder of three
feet . at the left bank of the canal is de51gned while at the rlght
bank oi the canal," the construction of a’ berm with a top width of 20

feet and six feet higher ‘than FSL is scheduled
-~ d) LFreeboard

The freeboard of a canal is usually de31gned empirically.
.A]though the freeboard is affected by the smze of a canal; the 1n£low
of flood 1nt0 the canal and the movement of water surface, etc., the
:freeboard is generally determined at 5 to 30 per cent of the depth of
1_the channel On the other hand _the freeboard renges from one foot
.. for a small size canal to four feet for a ]arge scale ¢anal with a

3d15charge of 3 ,000 cusec: (84 9 cu. m/sec) or more.

Taklng 1nto con81derat10n the safety of- both dikes of the canal,

the originally de51gned freeboard of three feet 1s applled
e)"Embankment of Berm =

'The_berm_with.a.Side slope of:Zﬁl-at the left;bank should_be
' sufficiently compacted]for.traffic_use while_that-of'the right bank
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would be.formed to have a-sidedslope"of’3:l'in consideration of a

relatively high'embankment with rough oompaction.

Where: the” Pat Feeder CanallhaS}high'embankment;andbthe;eanal
bottom is higher than the natural ground level, a gentle slopé'of'3'l
and five- feet steps ‘at every 10 feet helght are prOposed for the-"

embankment.
3) » Canal Lining =

Due to sandy materials and very high embankment, the leakage of'
water through the canal embankment was observed between RD 185 and RD;
320, To- reduce the seepage “and to prevent eros1on ‘of the side slopes-
of the canal; brick 11n1ng w1th a total length of 42 000 feet (12.8
km) from RD 185 to- RD~190 from RD 224 “to RD. 235 and from RD292 to
RD318 is proposed. In addition, brick lining from RD 488 + 970 to KD

489 + 090 is:also.prOpOSed for strengthening the railway abutment.
&) Planting_

Flne sandy materlals are used for ‘the canal embankment between
RD 109 and- RD 418, and the eroded materlals and sediments entered
into the canal, hlnderlng the flow of the canal. It is proposed to.
plant shrub or to ‘sod on’ the both 31de of ‘the canmal. embankment
After plantlng or sodding, it w111 te necessary to 1rr1gate them

sometlmes-untrl thelr rootlng. :
IV.4. 4. Distributaries -

The construction of most dlstrlbutarres have been completed to
1r11gate farm lands, A study on capac1t1es and functlons of the
existing eanal structures,'such as regulators and plaln falls etc.,
has: revealed that all’ dlstributarles except Mohabatpur -and Rupa_
dlstributarles should be wldened At the downstream most of the Pat

-Feeder Canal, two dlstributarles, Qabula and. Murad should ‘be newly
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constructed to irrigate the extension area under the Project.

The total length of 15 distributarles is 236.97 wiles (381 4 km)'-
as shown in Table IV.4=4, : :

1)+ -Canal Section

The section of distributaries is determined to have almost -the
same - bed width as the existing ones and a water depth of less than
one foot deeper than the existing one, to the maximum extent posslble

in con31der1ng the economics.

"Bitti and Khallan distrlbutarles are de31gned to have a 51de -
blope of 2:1 in consideration of their embankment materlals of flne
sandy Soil while the other distributaries to have a- 81de slope of
1:1.

Freeboard of the embankment'will be 2.0 feet’ at the left bank
and. 2.5 feet at the right bank, and the side slope of the embankment
will be 2:1. ' o : ' |

* The berm width at the rlght bank is designed to be the same as
the existing one, however, the width of. the left bank w111 be: 20 feet
of which 10 feet w1dth would be paved with gravels in order to -
utilize-it as-a service road for operation and maintenance and for

general traffic.
2) Full Supply Level

The full supply'leﬁel of distributaries should'be kept as.high
as’ p0581ble 1n order to divert water-to minor Canals.' For the period

of low water 1evel water of. dlstllbutalres will be checked up by the

.stop—log accommodated at plain fall and brldge.-
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IV.4.5. Minor Canals

- The design and.alignmeut.of.ﬁiuor'canals'uere made based upon

' SUrveyrand study results_on'the'existinglonmfarmifacilities in the
Sample Area. The Sample Area was_selected.for comparatively detalled
stu&y on the existing irrigation and on-farm facilities and for

estaolishiug a_recommendable development scheme.

As. discussed in Paragraph.lll 4.3 , the size of an irrigation
block commanded by an outlet (Chak) .is too large to carry out: the
modern - 1rr1gated agrlculture with proper water management, and ‘the

length of a water course is too long, resultlng much water losses.

Imorouement in the allgnment'of irrigation network shall be made
firstly to have a proper canal: 1ntens1ty and’ secondly to realize an
adequate chak size. For the 1mprovement of the canal intensity,
instead of dlstr1butar1es, the constructlon of minor canals is
-proposed The minor canals will. be dlverged from a dlstrlbutary
through the offtake, constant head or1f1ce turnout (double gated), by
rehab111tating a_part of the water course or by newly constructlng it
between the distribhtaries. The mlnor canals so constructed will
" contribute to shortenlng the length of a water. course and reducing

the commanded area by a Chak,

According to the results of the study on the Sample Area, .the
proposed intensity of minor canals is 6.7 feet per acre (5.0 meter

per ha) commanding a cultivable area of 2,223 acres (899 6 ha).
IV.4.6. Canal Structures

Canal structures consgist of head regulators, €ross regulators,
plaln falls, cross; dralnage and offtakes, and the most structures
'would be 1mpr0ved for the .widening:. programme. In additiomn: to the ’
1mprovement, some " canal structures will be newly constructed. The
-de81gn of new canal structures was made based on the prevailing

“¢riteria for use ‘of local materlals
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1) Regulator

- Cross regulators qf the main cdnal would be extended in length
to the right bank of the canhal. One gate is 10 feet in width, for -

reference.,

" As for the distributaries, Umrani head regulator would be
exténded in both Case-1 ‘and Casé52_aﬁd the other head regulators will
not be changed. In addition to the.existing ohes;.head.regulators
would ' |

newly be constructed for Qabula;.Murad and Lower Uch.
2) Plain Falls-

.The_existing plain falls' would be improved. The plain falls will
be equipped with stop-logs to control the water surface of

distributaries.

~ Some plain falls are newlj.proposed for the distributaries made
with brick and reinfofced concrete., They will be the drop type falls
with a water wéy of six feet in width taking into consideration

cbnveﬂiénce of the operation by stop¥10g.
3) Cross Drains

The Qabula.Rive runs across the Pat Feeder Canal qt_RD.SlO,
theréfore, a:réinforced concrete bdk'culvert with 15 ft #_24 ft x 4
bays is proposed. - The appurtenant wall and others will be made with
brick and reinforced. conecrete. -
4) Offtakes

- The constant head orifice turnout (double gaté&).is proposed to

measure and control effectively the flow from distributaries to minor

canals.
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Table TV. 4-6  Widening Pianfgf'Cross'Regulators :

Proposed Widening

CUSECS ;- : - .cusecs

‘Name Station EkiSting'Size' Case 1 (8,200) Case 2 (6,700)

AL Par'Feeder.Canal

Par Feeder = RD 109 10" x 11 = 110" 10' x 5 = 50° 10" x 1 = 10"

CRD 283 10 x 11 = 110' 10" x 5 = 50 10" x 2 = 20"

‘RD 342 . 10' x 10.= 100' 10 x 5 = 50 10" x 2 = 20
RD 418 10' x 9= 00" 10' x 4 = 40'  10' x' 1 = 10°
RD.505 . 10' x 6= 60'. 10' x 3.= 30" 10" x 2 = 20!

RD 558 10" x 4= 40' 10" x 3 = 30" 10! x 2 = 20

B. Distributaries

(Rémdﬁld):: * (Remould)

khaiiaﬁ: ko éﬁ.go_ 6" x 2 = 12" 8' x 1= 8 8" x 1 = 8
Jhudhér-- "RD 23)@0 8t x 4= 32". none none
Jh;ﬁpéfr ‘ _.Rblis.ZOﬁ g x13'£"24' _: noné_w..' o none
'Bari . | 'RD'QOiﬂbi'-gf x-3:= 24; _ .. none. . ."noﬁe
Umfani. 1RD 19;24 10" x 2 =20 . none ;j  _ ‘ none
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Table IV, 4-7 List of Plain Falls along DiStrihutaricg'

éusebs ' . cusecs
. _ Case 1 (8,200) Case 2 (6,700) _
Name of Disty  Station Discharge Fall Discharge Fall = Remarks

1. Bitti CRD 46.72 . 47.95  3.00 39.200 3.00  Proposed

50.50 1 47.95 = 4.00 39.20, 3.50  Proposed
53.50 40.57  3.00 33.18  3.00 Proposed
2. Kallan RD 40.20 60.37. 4.00 49.32. 4.00 Proposed

3. Lower Uch RD 2.00  435.00  7.00 355,52 7.00  Remould
4.00 435.09  7.00 355.52  7.00  Remould

8.00  428.00 7.00° 349.72 7.00 Remould
4. Nasivabad RD 7.60  291.82 3.50  238.46 3.50 Remould
| 10.90  255.84 - 4.50  209.06 4.50 Remould
16.00 © 210.17 = 3.00  171.75  3.00 Remould
22.00  167.34 4.00  136.75 3.60 Remould
30.40 97.36  3.00 ~ 79.57 3.00 Remould
5. Jhudher - RD 29.37  453.01  3.00  370.17° 3.00 Proposed
34.40  402.19  3.00  328.65  3.00  Remould
52.95  286.78  3.00  235.98 3.00 ' Remould
60.91  239.90 . 2.00.  196.05 ' 2.00 Remould.
69.95  190.13  4.00  155.38 3.60  Remould
78.67  142.24  4.00 11622 4,00 Remould
'89.66  83.60  3.00 68.31 3,00 Remould
6. Temple RD 33.52  258.58 . 3.00  211.30 2.50 Remould
45.50  166.87 4.00  136.35 4.00 Remould
67.74 61.35  4.50  50.13  4.10° Remould
76.17  20.17  2.00 = 23.84 2

.00 Remould

to be continued’
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cusecs .

Casé -1 (8,200)

cusecs

Case 2 (6,700)

: =154~

Name.of'ﬁisty "Stéinn“I Discharge “Félln.Diséhafge Rall “'Rémark§=
7. Jhatpat  RD 9.90 882.37 2.50  720.99 2.50 Remould
o 27.10 427.47 300  349.30° 2.70  Remould
40.00 350.13 2.50  286.11 2.50 Remould
51.84 271.69 .1.50  220.01 1.50 'Proﬁdsed
61.50  204.41 2,00 267.035 2.00 Remould
69.90 102,91  3.50  84.09 3.50 Remould
8. Mohabatpur RD  3.90 35389  2.00 289.17 2.000 Remould
19. 30 299.57 3.00  244.78 2.50 - Remould
30.90  238.50 2.00  194.88 2.00 Remould
43. 60 159.64 2.00  130.43 2.00 Remould
54.50 7222 2.00  59.00 2.00 Remould
67.00 22.56  2.00 1843  2.00  Remould
9. Bari RD 40.00  468.23 2.50  382.61 2.50 Remould
59.00 381.63  3.00  311.85 3.00 Remould
70.00 . 312.39- 4.00  255.30 3.50 Remould
80.00 245.23 © 3.00 198.79 3.00 Remould.
£ 90.00 200.97  2.00  164.26 2.00 Remould
105. 00 106.38 -~ 3.00 86.97 . 3.00 Remould
10. Ballan ~ RD 11.00  469.59 2.00  5383.70 2.00 Remould
o 124.00 385.05  3.50  314.64 = 3.50 - Remould
137.00 335.79  3.00 ° 274.40 3.00  Remould
49.00 274,17 4.00  224.06 4.00 Remould
57.00  212.27 . 3.50  173.49 3.00 Remould
66.50 143.49 1,50  117.29 1.50 Remould
80. 20 61.09 1.00  49.96 1.00 Proposed

to be continued



cusecs

Case 1 (8,200)

cusecs
-Case 2 (6,700)

Name of DiSty “Station Discharge TPall Discharge Fall Remarks
11. Umrari RD 9.68  898.60 3.40  734.26 3,40._-Remguid
' 31.47  386.81 1.00 316.07 1.00 TProposéd
45.17 318,99 2.00  260.64 2.00 Remould
59.00°  197.77 5.00  161.58 4.50 Remould
69.26  116.86  5.00 95.47 5.00 Remould
79.36 31.56  5.00 25.78 5.00 Remould
12. Rupa RD 9.40 344.08  3.00 281.55  3.00 iRemc_)uld
17.30  286.24 4.00  233.89 4.00 Remould
27.00  288.99 4.00  187.10 4.00 Remould
41.80  135.86 ° 2,00  111.00. 1.80 Remould
13. Mangsi RD 40.00  171.63 2.00  140.24 1.70 Remould
' 50.00 85.83  3.00 70.13  3.00  Remould
14. Qabula RD 19.02  560.99 - 2.00  458.41 2.00 Proposed
28.02 492.00 - 2.00. 402.06  2.00 Proposed
38.02  428.67 2.00  350.31 2.00 Proposed
49.02  343.74  3.00  280.89  3.00 Proposed
1 59.02 246,37  3.50  201.34  3.00 Proposed
7002 148.56  3.50  121.42 3.50 Proposed
86.02 ~ 43.70 2.00  35.75 2.00 Proposcd
15. Murad RD'20.02  892.50 2.00 - 729.08 2.00 Proposed
40.02 812,12 '3.00  663:39 2,50 ° Proposed
60.02  658.42 - 2.00 537.84 2.00 Proposed
80.02 ~ 513,62 2.50  419.57  2.50  Proposed
100.02  369.27 2.50  301.66 2.50 Proposed
115.02  263.27 2.50  215.06 2.50 - Proposcd
127.52 96.34  2.00  78.71 2.00 Proposed
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IV.4.7. Roads and Bridges
1) Road Network

" Traffic system in the Project Area, which consists of road
networks and roéd bridgeé, is very poor;' Across the center of the
Projéct Area, National.Road'connedting Queﬁta,Sibi,Jhatpat; énd'
Karachi. runs from north to south. In édditibp,'the_bthér_national.
roads;Canegtihg Jhatpat and Usfa Moham@ad funcﬁion as a trﬁnk-road
in the Area, Sérvice-roads aloﬁg.the'méin carnals éﬁd distribuﬁafiés,
together with the above mentioned two'nationél, roads arE'énly'
traffic system available in the Project Area. The nafional roads are
paved with metal, whereas the others are slippery clayey'foéds. For
about a week after a rain passés; the Said'clayey'roads are not

" available for traffic.

Aﬁtef the de#elopmént of the Project, the traffic volume in the
Projeét_'Area would extremely. increase due to the incféméntal
agricultural inﬁﬁt'and butputu' In addition:to the two:ﬁationél
roads, the service roads along the main_canal'ﬁould be improved to be
metalled roads with 20 ft width of asphalt pavement in a distance of _
73.3 miles (118 km) from RD 238 to RD 625. |

Service roads.aldng distributaries, 217’miles (349.2 km).in
length, and connecting roads between the ends of each distributary
and the nationél road, 35 miles (56.3 kms) in leﬁgih,_wiil be:
provided.ﬁith gravel phvement of 10 feet width and utiiized as the
trunk roads of:the Project Area'suppiémentally to the service roads

along_ﬁhe main canals and the national roads.
2) Bridges
Facilities.croésing over the Pat Feeder Capal are only bridges

with:croés regulators and the national road'bridge at RD 489. -~ These

._ekiétihg'bridges should be eldngated.depending'on the extent of

- -156-
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Tabie'fv.4 =9 List offBridééS.OVer Plain Falls

o §?idgélégpgth-f C
oo . cusecs. - . cusecs
Name of Distry Station Case 1 (8,200) Case 2 (6,700) ~ Rcmarks

1. Bitti  RD46.72 6" x1=6' . 6% x 1=6' Proposed
7 5050 6'x1=6" " 6 'x1=6" Proposed
53.50 7 6" x1=6'" ' 6" x 1=6"" Proposed

2. Khallan  RD40.200 6" x 1 =6'- - 6 x1=6" Proposed
3. Lower Uch RD 2.00° 8' x 3 =24' 8% x 3= 24" Proposed .

4.000 8" x 3% 24 sf?x 3 = 24' Proposed
8.00 - 8" x 241 8! x 3 = 24* Already done

G
]

= 20f.._10"x. = 20" .Prdposed

= iS;:. 6' x :
61 8' x
=14 140 x
= 10" 10 x

4. Nasitbad RD- 7.60 10" x
A  10190., o x
16.00 8t -x
22;00 14k
36140 ;.iO'ﬂx

= i8"leoposed

16! Already ‘done
= }4'"”hlreédy done.
= 10" Alrcady ;dbhe

~ e NN
It

et N ¥4 [\ )
1

é'égx' ;zﬁ;rgf = 18f-.Pr0posed

S 200 100 x
=200 10°
i e
- 167 16"
= 14,. . 14i

5. Jhudher  RD 29.37 . 6 x
L Usaja0 120k
52.95 10"

60.91° 10" x

69.95 8" x

7867 16" x

89,66 14" x

=24 prﬁOsed'
= 20 Prﬁpbsed'
;Qd'. PTOPOsed j
= 16" ‘Already Jome .

T

= 16" Prqused

Sl G I X SR N S N TR -
1 - '
x .

R it - JE - T T S FE IR
I

oo

= 14' . Proposed
= 20" 10° x 2 = 20" Proposed
=10 10" x

6. Temple ~ RD 33.52. 10" x
U asiso s x
67.74 10 x

76,17 8" x

16" Already:  done
= 10* Propbséd

e s I 2
I .

B SRR T
1 ’

= g Pfopqsed

to be continued
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Bridge Length

A ol ; . cusecs . o _chseés_ .
. Name of Distry Station  .Case 1 (8;200) Case 2 (6,700) Remarks

S I

7. Jhatpat  RD 9.90 - 20" x 2°-40' 20" x 2 = 40! Proposed
EREE 27:10. 7 12" x |
40.00 28" x
osLs . 6 x
61.50 - 8' x
69,90 15" x

=24t 120 x.
=2 éSﬁ-x
w6
= 16" 8 x
é.lé' '15’-X

:;zér- Alfeédy'done .
='2.8'_-P:ropc.)'s'ed -
= 18'.:Porﬁosed- 

= 16' 'Alréady done

. NG e N
1l

R R P S ST

: i

=" 15' Proposed

=280 28" x
240 120 x
S22 220 %
= 16" . 8" x
= 14" 14" x
=10 10" x

8 Mogabatpuf' RD 3.90 28! x. - 28" Proposed
- 1930 12V x o ced
3090 22' x
43.60  8' x
54.50 141 x
_ 67.00- 10" x

= 24" Proposed -
'5_22'_:Prbpd$ed
167  Already done
= 147 Proposed -
éIIO':.Airéédy_done

— o RO = N b
i
e R B s
0

= 2$E..f28‘.i ':'28':2§roﬁdsed._
Do

8t 6 x
= 18" 18" x
=180 18 x
% 14f:.;14ih£

9. Bari RD40.00 28" x
o o s9.00 © 22¢ x
70000 6 x

80.00 18" x

90:00 18' x

105,00  14v x

= 22? _Pfopqséd_ _
= 18' - Alrcady done
=i18‘“ P?dposed_
;418}' ?fépOSed'

R T B S T S R
i

T T P AT TR SR
f

_5 14‘ :Proposed

;:28'— Pf0p0sed
= 20" Already done

=28 28 x
S 200 100 x
s 2k
=187 6 x
=18 18%.x
=120 12t x
“6 ek

-_ 1QLBgi1§n . RD 11,00 ;28' 2
R 24000 10 x
' '3§;00':.2éf?x7
4900 6" x
 57.00 18" x.
6650 12' x
8020 &' x

= 22!.‘Pf¢po5ed"
18" Aifeaﬂf done
= 18" Proposed
EL

e T T T R N
11 ‘
et s i e R e
1l o

i.6(-'_Prdposed

to be continued _



‘Name of Distry

Station

‘Case’

cusecst
(8,200)

“Case

o cusecs O
-(6 700)

Rcﬁafksn

11, Umranic

12. Rupa

'13.:Mangsi

. qbuta

15, Murad,

RD 9.
3L,

i
59

 jRD’ 9
_ 7.
12
a1

" RD 40.

50

RD 197
40
59,

7

- 86.

_RD 20.
40!
~60.
. 80.
- 1oo.
115,
27,

s
a7
a7
o
s
79.

26
36

.40
30
00
80
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.00

02
07
02
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i
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S

02

02
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:_w1dening canals. A51de from the above modification, Lhe Lonstruction
'of eight new " bridoes across the Pat Feeder Canal is proposed as

'tabulated hereinafter.;

lhe national road bridge located at RD 489 of the Pat Feeder

:bTCanal sh_;ld”be elongated by 48 feeL (14 60 m) with two spans in.

o Case 1 and 24 feet (7 30 m) w1th one span in Case 2 ‘while" Pakistan

‘Q_Railways Bridge 1ocated together w1th the. above natlonal road bridge

'.Ehas A sufficient ]ength of 166 ft (50 60 m) in Widening the Pat
'=Feeder Canal S0 that no modification w111 be required ' However,_
rlvetment works w1th brlck 11n1ng for the protection of abutments of

.the rallway bridge is proposed for about 120 feet (36 6 m) 1n length

It is proposed to construct brldges across distributarles at 31
'_existing plaln falls and also at all new plain falls proposed for -
Qabula and Murad dlstributarles 1n addition to the three across the

dlstributarles proposed in PC 1

-_aifheiekistingﬁrillage“road”bridéesmonerfdistributaries'should be
-reconstructed due to the w1den1ng of canals - For. the new village
'5road brldges to be constructed over the Pat Feeder Canal the‘-
.Ereinforced concrete T—beam bridges of 32 ft span w1th brlck made

"abutments and piers ‘are proposed from the economic and engrneering

3v1ew p01nts.

R _v1llage road brldge proposed at the site of each regulator is
_designed to be the reinforced concrete slab one w1th 8 to 10 feet

'span which is the safe as the existing one,)f”

_IV:&;é;ljoanarn'facilities:!o__'

"The proposed on farm facillties are the maln,_internal and link

;water courses, faru1 drains and, small structures such as nakka,

:dlvision boxes, etc._ All water courses w111 be constructed of earth .



To give the shape to the concept ‘of “the proposed onnfarm |
fac1lities, the model. design of irrigatlon and drainage canals as_-
Well ‘as - land parcelling were actually carried out “for “éne sample_
area. Furthermore,'the requ1red costs for on—farm development were:
estimated for this sample area, and the results were applled to the’
de51gn of on—farm development works in ‘the whole Progect Area. The%
construction and" the’ ope1ation and maintenance of onufarm fac1lit1es

will have to.be undertaken by the land owners basing ow this model
a) Determination of Sample‘Afeg S

The sample area is located at the most northern area between :
Jhatpat—Muhbat Pur dlsttrlbutary ‘and ™ ‘Bollan dlstrlbutary Belng at
the central part of the Progect Area, the sample area has natural
condltlons 1nclus1ve of topography prevaillng in the" Project Area.
An acreage of the sample area is 17, 490 acres (7, 078 has) in” gross

area.
b) 'EandSParcelling-and Preliminarnyesign?t5

The land parcelllng An- the sample area was carr1ed out ‘ot the
contour map w1th a scale of four inches to one mile (1 15, 800) glven"
'_by the Jhatpat D1v1s1on of Irr1gat1on, and Power Department,

. Baluch1stan Government AsTa result,‘ one rotational area 157

determlned at 80 acres (32 38 has) on an average.

The typlcal 1ayout of on—farm fac1l1t1es and the de51gn of

related fac111t1es are’ shown in Draw1ng No.019 to No. 021

. a24162§];_'



';Ihg;reéﬁiﬁs'bfjlayout'andﬁdesignwih"shpwngbelOQ:. e

Results of Typical Design in Sample Area :

Descrlgtion L Total TR Averg&_
1, ;Area ;:'a;:L ;. » | |

-';Gross'Area Coe D 17549003 rac
g S 7,018, 3 ha)_

'Culturable Commanded 15, 562

“Area - wgu e 064297, 9 ha)

Number ofFChak : .45 No
S s ey T
- rArea 6f'Chak R 7398 ac

U 7 (157.4 ha)

Number of Rotatlonal . 189  No =
- Area’ v - o0 {7189 .No) .
_ Area of Rotatlon o o e o
' Descrlptioh_' ... Total . . - Average )
- 2. Major Facilities

__Main WatEr=COUrse : 275'000_£t REER C 7.7 ftfac
_ Internal Water Course 431 SOOfft _ Co 27,7 ft/ac
‘ . (13155200m)" - - . (°20.9 w/ha)
fLink Water CourSE';g- 467 OOOfft-i.;x.r R . 3000 ftfac
' UL (142 340-m)y - - - (22,6 m/ha)
Nakka o 1895ij N
Division Box ~ 945'No C - |

L o 945 my e ey
Farm Drain - 313;400.6¢ .00 0 oo - 2001 fefac .

TP § 9_5_,_5_.29-;“11;)"-- o (15.1 m/ha)
Branch Drain -~ 329,900 ft " RERE 2006 ft/ac

' DiViéibn'Bbk L R JQQSJﬁb:r S

' See Appendix 1V 4=6 for the details of preliminary design.

n163.



IV;S.V-PilotLProject_u_f S
1v.5.1. Objectives of Pilot Project

Agrlcultural development is a complex bu51ncss.: A great deal of
money, effort and: tmme have been wasted by seizing on something ot
other single problem as panacea for all the 1113 of agriculture.giAf.
Iharmonious combination of all inter related factors such as '
enperiments, research, extension, productions credit,_etorage and
marketing w1th full support from public as well -as’ the private sector .

is a must for speedy development,of ‘the agriculture,.-;

The link between the eXperlments 0L research and productive
practice of farmers is not -0 tight. Results of study or research
are. -very hard, “to -apply- in theu‘field-“by‘;farmers Vthemselves.
Experiments and - research coff courSe,"should, be ‘cbntinued by
respectlve experts of the fleld concerned for further development of .

‘science.- For. llnkage of. the above two, researchers and faimers,_f
there is a need for Trial Farm (Applied Research) which should be

brought .as close to the farmers . field as, p0881b1e.: Experiments in

the. Appl1ed Research such as. selectlon test of crops to be 1ntroduced.'

into. the Progect Aiea, comparative yield with several application of
1rrigation, fertilizer trial and chemical spray,,practlce ‘of ‘new.
.techniques of culture and ‘S0 on, should be carried out: on the Trial

Farm (Applied Research)

*Ba$ed.§n_th¢ reeults_ofgthefIrialdFarm,.applicable_farminggg
methoddis practised~in:the Demonstration Farm before~extending-every
fdrmlng technique and knowledge to. the Central Extension Farm of . the

“Pilot Prgject:: In the. Demonstratlon Farm, most recommendable farming

'-'for the farmers 1n the. Project would be. practiced and also it will be

'utllized as text materlal for tralnees attending at the trainlng

.course .at the Pilot Progect

<164 '



.Beeides-the Demonstration'Farm,1the-CentralTExteneioanarm is
provided in the Pilot Project. The'Central'Extention'Farm is
centered on Extension Farms to be evtablished entirely in the -Project
Area.ﬁ Through various achievement of the Demonstration Farm,

fpractices on every developed agricultural technique and proper water
management with a ‘complete proviSion of irrigation. and farming

fac111tiee=are;exerc1sed.

“ For sufficient supply of - recommendable seeds to be used in’ the
-Central Exténsion Farm and Exten51on Barms, ‘Seed Multiplication Farm

is also established in the Pilot Project.

‘Bince - the farmers are .quite conservative to 1ntroduce new idea
or inexperienced matter “to- their farming, aside from: the
'Demonstration Farm, the Central Extension Farm'in'ehowing every new
practice tried in ' the Demonstration Farm through ‘research in the
Trial ‘Farm-and conc]uded even. tentatively +to introduce it - to  the
.aree, would perform significant role to diffuse the such to. formers

in the Area.

To. extend valuable information on: modernized agriculture and to
'transfer such knowledge of technology to farmers in the ProJect Area
eIfectively, tralning programme should he conducted as ‘one - of

functions of the Pilot ‘Project.

_ Through the function of the Pilot PrOJect, the agricultural
development in the Pat Feeder Canal Pr03ect Area will he materialized
quickly ‘and farmers 11ving 1n the Area w1ll be beneficial much The
" scheme “of the ‘Pilot PrOJect is an 1mpact for “the . agricultural
development 1n the Area and also as- far as farmers concerned it gives

~them encourages in a sense of "Seeing 15 Believing

- The 1mplementat10n of the Pilot Project should ‘be: commenced
piior o the 1mplementat10n of the Agrrcultural Development Progect
with Widening of Pat. Feeder Canal in consideration of its 1mportant
-'role to - demonstrate various matters ‘to be beneficial farmers and on

provieion ‘of many_facilities and buildings for the_purpose[
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IV;S;Q; Proposed AgriCultural'Deﬁelopmentf

The Pilot Project includes the following plans fdr'agriéﬁltﬂral
supporring-services-tofsecure successful “farm production in "After

the Project' with widening - of Pat Feedeér Canal

a) - A.Trial Farm (applied tesearch farm) will be provided in the -
' 'frPilot,Project,'and various applied researches will be conducted
'under'prOPer water management by selecting suitable varieties of

' crops.

b)  The modern ‘mechanized farming'will bé'deﬁonstraﬁed -and. the
Eektension services  will: be "rendered for mechan1zed farming

'technlques

c) Modern irrigation facilities will be constructed in the Pilot
Project, and a study on design criteria for such facilities for
“the future reference and practice on operation and maintenance

of the facilities will be -carried out.

d) * Intensified extension services:and.training of farmers will. be .

given for the'imprOVed_techniques‘of-irrigated agriculture. ;.

f?Varibusrschemés of ‘the agricultural déVeloﬁment'in the -Pilot -
Project are described in the following:

1) Proposed Land Use

* For the establlshment of the Pilot PrOJect, a.- gross area of
-3 650 acres (1 477 has) is .selected, and ‘the followlng land use

programme is proposed,

fl;?'Engineering Quarters SR "“'j  T 3'* 12 acres

©2, Farm Pond & Pump Station’ for: Irrigation Fac1lit1es g

"'3,” Roads, Irrigation & Dralnage Canals and Othets 631ﬁr
- ' Sub-total (l_to 3) _ 650 acres
o ' {263 has)
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. Demonstrétioh of Irrigation-Faoilities; e '85

y
5. fTrial Faim. SR | 160
L6, DeﬁonstretionaFarm e e ' - ;.‘320
7. _Centtal:Extension'Farm': _ S R £ 965_4.'
o _ Sub-total (4 to 8) . . .. 23,000 acres
R B (1,714 has)
:Total-(Gross Area) R - ._3,650 acres

'(1;477 has)

To operate effectlvely the Pllot PIOJeCt, the .proposed land for’
'the above~mentioned items 1 to 5, 895 acres in total including the
ex13t1ng”roads, canals,and_mlscellaneous lands, shouild be acquired by
the—Prdjectlﬁhile land 0wnership of land for the other purpose is not

transferred.
2) Demonstration of Irrigation Facilities

Irrigation is a necessity for. agrlcultural productlon,
-espec1ally for the cultlvatlon of vegetables and Fruits. Productlon
of_vegetables and fruits is a_nece551ty ‘for improvement or_leveling
up of’livihgrstandstd,"Whenuthe egtieultural.develqpmentjln'the~
Ptojétt:ls:lmplemented'andlthe living staﬁdard of'farmerslis
dramatlcally 1mproved due to expected farmers 1ncome, needs for more
product1on of- the vegetables and frults will be prospected . Although
'surface grav1ty 1rrlgat10n method can be used for irr1gatlon in’ the
productlon of vegetables and fru1ts, however, for the such’ productlon
in the future modernlzed 1rr1gation method w1ll be requlred “Before
lsuch tlme comes, it is obv1ous ‘that exper1ence and practice on design
of the said modernlzed irrigatlon method and operatlon of the
fac1llt1es w1ll be- much contributed to. the englneerlng ‘and also rural

developments.

In thlsiconnection; the use of modernized irrigation.facilities

- such as fixedjaﬁd.poftable;Spiiﬁklers; taingansfand"tfiekleS‘ere'
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proposed in the demonstration of ‘irrigation facilities in the Pilot

Project.

Ln the demonstration of 1rr1gat10n fac111ties, a study on design
criterla on these facillties w1ll be made, and the practice of proper

water management will also be carried out.
3) Trial Farm (Applied Research Farm)

Slnce there are no available: research data and actual grow1ng
experience of farmers in the Pro;ect ‘Area’ as regards irrigated
~agriculture with proper water management and comp]ete prov1sion of
irrigation fac111t1es, particularly on—farm facilities, it is
" recommended to set up’ the Trial Farm {Applled Research Farm) to be

used in the proposed multlple cropping scheme,

The specific ObjECthES of the applied research pro;ect are -as

follows.

a) Adaptablllty test (varlety applled research) is carried out to

’ determzne the adaptablllty of crops.

b) Planting method trial'test'is provided'to.determine the planting
‘method of the crops iﬁ'agronbmiéél'aed'eéoﬁbmic aspects which

include the irrigation application test, too.

©) 'Fertilizer and chemicals application test is tried to determine

':such appllcation tlming and- amount

The-design_of thecTriai Farm is preferably'simplified.; The
normal replication procedure is done’ away with, Individual
eXPerimental‘site'of:one¥fifteenthito'one'twentieth of one acre lot
will be’ considered as one repllcatlon and thus gerve as an effective

extension total in the area.H
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~ 4) . Demonstration Farm

Generally speaking, Earmerv.are very. conservative to introduce

'new idea/techniques in their farming, becauee they know that
environmental conditions w111 differ year by year so as to aVOld any
risk . by continuing a. traditional farming which. has been experienced

by farmers themselves for a long time w1thout much risks._

To'deve10p and improve. agricultural productivities, modernized
farming techniques, new. varieties of .crops and new input and’
applicatlon of agri-chemicals ‘should be introduced, otherwise, the

gricultural development can not be realized.

To 1ntroduce such modern farming techniques and other to the
'farmers through the establishment of demonstration farm would _be

significant important in- hastening agricultnrsl development.
" 5) Central Extension Farm

: Through the experiﬁents:in the Triei Farm and Demonstration
;Farm, ;the modernized farming with . new varieties ~and other
:recommendable materials under proper water management practlce would'
“be 1mp1emented in the Centeral Exten51on Farm .as a show—w1ndow to the

farmers and Extens1on Farms to be esrablished entirely in the Pro;ect

Area.

The Central Exten510n Farm to be fully equ1pped w1th 1rr1gat10n
:fac111t1es would function and be operated under the suff1c1ent

agricultural supporting_setVices. 6) Seed Multiplieation Farm

: Seed is the phy51Csl ba31s of agricultural production because
'all the other agrieultural inputs react w1th the seed 1n .the soil on
;the CLop production. No other ~input can substitute or compensate for
. the inferior quality of germ plasm contalned in the seed. ':POF

.obteinlng a higher agricultural production,hche.supply of superior
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quality pedigree seed 1s arorereqeiSite.- There 1s a need to have a
sound multlplicatlon and certification programme to ensure the
availability of quellty;seed for the Extension Farms . in the Progect

Area .as well as the Central Extension Farim.
7) Training Programme

In the.engineering'qoerters'of-the Pilot Project aside from
office building, a -training. ceiter -with "adequate  educational

facilities and a rest house will be provided for training programme.

To difuse effectlvely valuable 1nformat10n on mUderniZLd
agrlculture and to transfer such knowledge of technology to: farmers
in the Project Area, tralnlng programme should be conducted as one of
the functions of the Pllot ProJect . The" tralning programme will be
composed of three major tralnees, 1. e., (i) for off1c1als of

government and governmental agencies in- charge of agrlcultural
‘ development, (i1} for village - leaders and promotors in the village
level expected as pioneers in the actrv1t1es_on.the dlffuslon_of the
objective matters and (iii} for farmers to learn new techniques and

others.
V.5.3. Proposed Facilities
. ihe facilities:reoeired,are proposed heiowr
1) 'Engineering'Qoarters
Englneering quarters are composed.of the following bulldings and

-fac1lit1es for . admlnlstratlon/management of the Piloc PrOJect,

'laboratory, warehouse, training and lodglng

Ofﬁice 7 - ) 100.x:45 ft _ Manager, Admlnistration, Cashler,
o ' 4,500 sq ft and Staff Rooms '
Researcher s Off1ce 100 X 65 ft Sample _Preparation Room,
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Loboratory o
Trainihg Cohrer
Reot House
Garage'
Warehouse .

Warehouse &
WOrkshop o
Warehouse &
Seed Processing
Plant

'Staff-Quérters-

6,500 sq.ft

75 x.30 fr

2,250 sq.ft

40 x 95 ft

- 3,800 sqfft

25 x 65 ft

1,625 sq.ft

75 x 40 ft

3,000 sq.ft

160 x 50 ft

8,000 sq.ft
180 x 65 ft
11,700 sq.ft.

30 x 40 ft x 19
40,800 sq. ft_

'Laboratory Room, Research Rooms

and Storage:

Lecture ROOmS;'Library;

~ Show Room and Storage: -

Dormitory for Trainees

Gardge for Vehicles and Spare

Parts Storage

Agro-chemical and Fertilizer

:Garage for AgrOnMaohlne and

Workshop
Seed Storage and Seed Proce551ng

50:x 30 ft X 12 Lodglng for Staff

: Be51des,'a fuel Statlon, a parklng space and water puriflcatlon

fac111t1es for the englneerlng quarter are prov1ded

The" capac1ty of

the water purificatlon facilities for the engineerlng quarter will be
L, 760 cu.ft (50 cu. m)

2) . Agricultural Hachiﬁery

" The following-&gricoltural machinery are 'provided for- the.

operation of the Pilot Project, and also utilized for the training

purpose,
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‘Machinery - Capacity. : _ Unit

Tractor - - Four Wheel 60.P5 - - 12 Units
Dump Trailer - 2 Ton . 12
‘Pawer Tiller =~ - . 8.9 14
Power Sprayer. ' ' : -5 Ps 5
Nap Sac Type Sprayer - -~ .- . -~ ~ 3,8PS - - 17 .
TrénsPIanter Auto 8 limes 9.5 PS 5
fransplanter - 4 lines 3.5 Ps 7
Seed Drill - - 4.5 PS s
Seedling Plant T ]
Binder " While Type:2 lines. . ©12
Harvester : PR PS' ' 512
Combine : 4 lines harvest 22 P§ .5
Weed Cutter . - 1.5 8 29
Grain Dryer Capacity 2 ton/hr o 5
| - 0.5 ~ 0.7%

'3) Training Instrument énd'Equipment_

The following instruments and equipment are provided for the

training.
Audio-Visual Educational Facilities . l.set
‘Transportation
S Utility Jeep 3 S 5 .units
Truck S '3 units

_ Micro-Bus ' : © 1 units-
&) Bemonstration:df'Irfigation Facilities

At the head of.minor-cénaié of the Pilot Project diverging'frbm
the Jhétpat'DisﬁributaIy; tﬁe.pfovision of ‘the demonstration of
irrigation facilitieS_Coﬁe%img a cultivable commanded.area of - 85
acres;.farm pond and rélated fécilities_are proposed., The major

dimensions of.the-facilities are as follows:
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Barm Pond : : A
) Bed Wldth and’ Length _ ' Iég'ft'(42_m)'
'--'Depth “Design Depth Y A 4 ( Z.xO‘m)ﬂ;'
'Frééboafd3 2 e 0'6o”m)
Total Depth 9 EE (2,70 m)"-'

b)

(i)

'-Effectlve Capa01ty 145, 000 cu. ft (4 200 m )

Rlvetment Brick Lining with a Slope of 1:1

Pump Station-

Sprinkler Irfigatidn (Fixed and - Pbrtéble)'and*Rainguni'

~ Single Suctlon Volute Pump (FS4T Type) o 3'units
Pump Bore 26 inch x 5 dinch (150 x- 125 mm)
Total. Dynamlc Head . "“:.141 ft (43 m)
" Discharge : Col 1453 cusec (2 6 m” /mln)
Number of Rotétions: .l 460 RPM
Motof _ Y

.Présgure Tank for 3 units of pumps,-7 m3. 1 set

Sluice Valve 6 inch (150 mm) - _ 3 units

Main Pipe'Linés'lO inch_(ZSO min) . 2 units

(11) Trlckle Irrlgatlon

Slngle Suction Volute Pump {FS éK Type) ' 7': 2 units
';Pump Bore 3 5/8 inch x 2- 1/2 1nch (80 X 65 mm)

Total Dynamlc Head Co 150 ft (32;- )

'fDlscharge _ '." 0 67 cusec (1. 13 ™ /min)
'Number of Rotatlons : 1 450. PPM :

Motor: = - ' ST | Kw

~ Pressure Tank for 2 unlts of pumps, 3 m3 I set

Sluice Valve ' = 4 inch’ (100 mm) - -2  units:
' 6 inch (150 mm) - 1 unit.
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¢) Main Pipe Lihés‘f

(1) 'Fof;Spginkler~(Fikéd and Portable) and Raingun

Pump'Stétidﬁ:togDiggréion Point .. -
Diversion Point .to.Sprinkler (Fixed)
. -:_I‘-."-d[)_'.-.-_ ; e

- do -

Diversioh~Poiﬁt:to.Sprinkler.(betable)

" Diversion Point to Raingum

(ii) For Trickle .
. Pump .Station. to Tricklé

d) Sprinkler Irrigation (Fixed)
Cultivable Commanded Area

Pipeline ... . 1 1/2"

_'1211
8t
) 6';

4!1
}.2"

8""

g
6"
g
ALY

3"

(300-
(200

(150
(100
(300
(200
(150

R QL

(250
(200

(150

(200
(150

(125

(100.
(75

20

(46'mm5-¢i9,750

2t (50 m) 42,900

Sprihkigr R R R (3/161' x3/32") .

e) Sprinkleffl;rigation-(Portable)
_ Cdltivable:Cgmmaﬁded Area

' Portable Pipe - /120

Portable Sprinkler (L4 %0 1/8")
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350

25

40 ) $ 1,056,

40

L@ igngth

# Length

$ Length
X Length;'
<400,
120
970

) Lengfh

) Length':a

$ Length

‘é_Length'

.d“Length

) Lengéh

6 Length

é:Length

- Length
1,070
-4 Length’ -

50

320
260

840

525
420

1,735

1,400
$ Length . 720
$ Length

720
720

- 270

‘acres .

ft
ft

sets .

acres
e .
fr

‘sets | .-

540

ft
ft
ft-

e
‘it
ft
fe

Tt
fr
o
ft

ft
Fr
fe
ft
ft



£) ‘Raingun Irrigation

Cultivable Commanded Area - ’ R 20 acres
Pipelises = . 2 5/8" - (65'wm) ¢ 1,770 ft.
P 3N (75 wm) ‘b 3,540 ft
4" (100 mm) § 2,655 ft
_Raingua: o (/2" 75 sets

g) Trickle Irrigationm

Cultivable Commanded Area - : . 20 acres

Tube - - e 306,000 ft.
Emitter - o 102,600 sets

.5) On-Farm Facilities

On-farm fac111t1es in the Pilot Project should - complete]y be provided.

"The proposed major facilities are as follows:

a) Road
_Offtakc (Constant Head Orifice Turnout) l unit ©
Minor Lanal ' : Length 29,000 ft  
Qutlet o © 11 'units
Main Watef'CourSe ' 33,000 ft
Nakka = - L ' .'41_units
Internal Water Coﬁrse - o _ 100,000 ft
biﬁisﬁon Box" D 202 units
Link Water Course : - S 234,000 ft

b} Drainage Canal

Farm Drain - : o - : -81,000 ft
Branch Drain . o 100,000 ft
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6) Check - -Structure

The installation of a rubber dam at RD -9 9. of - Jhatpat
'Dlstrlbutary is proposed as a. check structure to control the ‘water
level of the.canal upstream of the check structure free of the

fluctuation of discharge.
IV.6.  Project Cost

_ The total inVestmenf-cost including-thg price escélation dufing_
the implemehtation periéd is eétimated at Rupees 2,165 millibn'(US$
196.81 million) for Case—l'aﬁd Cése 3, at about Rupees 1, 892
million. (US$ 172 mllllon) for Case-2 and Case<4. '

Table IV.6-1 shows a summary of . the investméent cost of the

Project,

The,ecpnﬁmid‘projéct cost - of thgfﬁroposed development scheme
(Casé~3) is estimated at Rupees 2 470(US$'225) per acré or. Rupees
6,096 (US§ 554) per hectare based on the following: condltlons, i)
deprec1at10n cost of the construction equipment is involved in the
unit cost of the civil works instead of the cost of the constructlon

equipment “and 11) price escaldtlon is not included.

'The'éﬁnual‘disbuISeﬁent_schedule for the  investment cost 1is
shown ih’Taﬁleé:IV.6-2 and'IV;GéB_bf.Abpeﬁdii IV 6-2. The cost

estimates .of the Pfoject were made'in'the'following manner:
1) Civil Works .

© The cost of.thé'civil wofks coﬁSists_of the:coﬁSﬁfuétiOn_COsﬁ of
engiﬁeeriﬁg.ﬁorks'for thé Projéct,-which'aré'estimated'based_oﬁ'the
resﬁéctiVe unit costs of construction materials, fuel énd:oil, repair
of equipment and labour. The depreciation costs of'the.construction
equipmeﬁtfand=Wcrkshop.equipment]toﬂbeiimported are not included in
the items of the civillworké.. The civil;wofks.consistlof'the-

fdllowing items:
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_ ‘Desert Pat Feéder Canal:

P

- to, include earth works for the Desert Pat Feeder Canal and

~related structures.
Pat Feeder Canal:

to include the earth works for the Pat Feeder Canal and related

gtructures
_Distributaries::

to-inclﬁde the earth works for the distfibutaries and related

structures

Minor Canals:
to 1nc1ude constructlon 'of minor canals and the rehabllltatlon
of -parts- of maln water courses to be changed as minor canals and
related structures such as outlets.

Roadst

to .include . construction of metalled pavemerit of wain canal

service roads and gravel pavement of distributary. setrvice roads.
Pre-Engineering:
~to include the ‘survey works for major works “such as.Desert Pat
Feeder Canal, Pat Feeder Canal, distriﬁutaries'and'minor canals,
and hydrological observation: and ‘agricultural survey.
2)_ Land ACqﬂisiﬁiOﬁ-and Compensati0nﬁ
Land acquisitlon and- compensation cost for irrlgatlon facilities

and project facllltles are estlmated



3) Construction Equiﬁment-

The construction equlpment and- epare parts:will. be. purchased’
under  the Ploject in: the Jdump- except small equipment which are able

to . be easily provided by the contractor.

The cost of constructlon equipment and spare parcs is eetimated
on the b331s of CIF Karachl,‘exclusive of the custom duties and other
local-taxes_to be imposed_ln Pakistan, .Unloadlng cost at Karachi
Port and'ihland-transpbrtatiehseost from the port to the construction

site are added to the above purchase cost.
4) Agricultural Deveiepment

The costs required for agricultural supporting services include

the cost for cadastral survey.
5) Operation and maintenance’

The prOJect cost. 1nvolves the operatlon and maintenance .cost for
three: years each for the ‘Stage-1- Implementatlon from. the mlddle of
1988 to the middle of 1991 and for the Stage -IT Implementatlon from
the middle of 1989 to the middle of 1992 in which the operathp and
maintenance of the Project facilities having'eeen élfeadYrtoﬂstfdéted

are required.
6).tProject‘Facilities'and Admihistretidnf.

The cost requ1red for the construction and . purch351ng of the.'
-PrOJECt fac111tles such as offlce bulldlngs, fleld office bu1ldings,
furnitures and equipment ‘and the administrative charge_of government
steff'to be7engaged'in.the newiy ctganized project office are . |

estimated at eight per cent of the total: cost.
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7). Gonsulting Services

‘The engiﬁéering-cost:fdr-consultants-of foreign and ‘local
experts for'thé-impleméntation of final design and supervision of the

Project .are included,
.8) . Contingency .
_ Allocation tofcbﬁtingency.is included -in ‘the total base to cover
?minor.differences_ih-actual.anduestimated quantities; unforeseeable -
difficulties in-cdnstfuction,:possible change in plan because of site
conditions or uucertaintiés in foundation conditions.,
 The adopted pergéhtage of  contingencies on each item for the
Project is-lS'per'cént"except the items for construction. equipment
to which 10 per cent is applled
9) Price. Escalation
The price escalation.rates of seven per cent and nine pér cent
are adopted for foreign currency and local cutrency, respectively,
146) Unit Cost
The cost. of constructlon materials and Jlabour to be used in the
Ptoject is estlmated on the basis of the - prevalllng prices ‘as: of

March, 1982 in Paklstan.

The cost of materlals and equ1pment to be 1mp0rted is estlmated

on the b3513 of CIF Karachl.

The exchange rates: applled are 11.00 Rupees or 230 Japanese Yen

agalnst one U.5. Dollar.

179<



11)'Fereign andILocal'COmponents_bf-the'Cnet:-

1he cost for such materiale as cement, eteel bars, fuel and oil,
etc, are divided into two portions of foreign and local components as:

qhown below

Item Foreign Component _ ancel Component
e W
Cement . . - 70 ' .30
" " Steel Bar o 53;‘ o : 47

Fuel and 041 84 S

12) Conversion Factor.

The following converqion factor is appl1ed for economic cost

estimate of the Progect.

'Standard.Canersion Factor . 0.86

Conversion Factor of Consumption 0.90
13) Interest
_ Intereet on'eapitaliinveetment dnflng the construction is
ectlmated at annual rates of 3. percent and 8 percent of the annual

phas1ng expendltures, taklng 1nt0 con51derat10n the annual rates

'applled 1nternat10nally
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TABLE 1V, 6-1 INVESTMENT COST OF ‘THE PROJECT

‘Case-1 and Case<3 . . Cuse-2 and Case-

o . : Foreign Local -* ‘ ‘Foreign- Locs)
Bescfigtlo » ) Total- Curroncy - - Curréncy Total Currency Currencx
A Pilnt PrOJect ' : : 1, “_ o L . . . : - [ :
1. Contruction of Facilitiss - 535213000 10,9457 - 42,268 ¢ 5372130 210945 L T 42,208
2. Land Acquisition § Compensation S 10 = 1,700 . 1,700 L 1,700
3, - Agricultural. Development o 19,936 8,786 11,150 . - 119,936 0 8,786 11,150
4. Consulting Sarvices - N 10,450 8,470 1,980 10,450 8,470 1,980
- Sub-totsl (1 to 4) ' - 85299 28,701 57,098" 85,299 28,301 - 57,008
5. Contimgency” . . - . 1z,700 . :3,799... .. 8,902 ° 12,701 3,799 8,50
Sub- total (1 to 5) C 7 gmoon 32,000 66,000 98,000  32.000 66,000
6. Prlca Escalation _ g 15,000 3,000 12,000 15,000 3,000 12,009
Total - ‘113,000 35,000 - 78,000 113,000 - 32,000 78,000
B. Stage- I'Imbleﬁéﬁ;atioﬁ
1, Givil Works - : - N hoo [ - L C E :
Desert: Pat Feéeder Canal 57,337 . . 34,788 T 22,549 - - 45;389 ... 27,883 .. 17,508
Pat. Feeder Canal : 206,823 76,721 1301027 .- 159,520 56,105 103,424
Distributaries . 6,752 . 2,935 3.817 . 3,855 1,915 1,040 -
Minor Canals : - ) 19,694 ‘5,097 ©4;597 - - . 8,803 4,593 4L
 Road - e g . 22,631 5,805  ©16,736.. . .22;631 . 5,895 16,736
o Pre= Englneerlng : ) C5,000 SR 5,000 5, 000 . e . 5,000
2. land Acquisition § Compensntlon . . 1,326 - 1,326 - 1,326 ;. o 1,3
-3. Construétion Equipment © .. 220,870 206,883 227087 0 1495714 77134574 14,972
4. 'Agricultural Development : 4,562 2,533 2,028 4,562 2,533 2,029
5. Operation:& Maintenance - - . 4,167 2,944 1,223 4,167 2,944 1,223
6. Projoct Facilities - - - 6,308 750 . - 5,558 6,398_ 250 ¢ 5,558
7. Pyoject Administration o 17,873 - 17,873 7 13,6837 R 13,683
8. Consulting Services .- 44,880 37,400 . 7,480 44,880 137,400 7,480
_ Sub-total (I to 8) 617,223 375,946 241,277 459 847 . 274,760 - 195,087
9. Contingency : ' . 79,777 - 45,054 34,723 53,153 . 34,240 " 28,913
Sub-total (1 to 9) 687,000 421,000 276,000 . 533,000 - .309,000 . 224,000
10. Price Escalation’ . _ ' 237,000 115,000 122,000 = 187,000 7 86,000 . 101,000
Total ! IR 934,000 536,000 108,000 ©.720,000 ' 395,000 - 325,000
€. Stage- Il'Imblbmgntation
I, Clvil Works -
Dessrt- Pat’ Feeder Canal oo e e Tl e e T e e T -
‘Pat ‘Feéder’ Canal 146,301 77,536 68,765 131,754 69,723 62,081 .
“Distributaries . : 1055193 ° /55,064 © .- 50,129 - - - 98,780 .. 52,815 . . 45,965
Minor Canals = = - - . 78,189 -41,115 37,074 - - - 71,001 37,049 .33,952
Road - | - . 125,076 7 16,439 108,637 125,076 . 16,439 108,637
: Pra- Pnglneering ' ‘12,080 ° R “12;000 7 0 12,000 0 e < . 12,000
2. Land Acquisition § Compensat1on 10,884 - L. 10,884 10,884 S= . 10,884
3. Construction, Equipment : B O - R C e . -
4, urmunumlDwﬂommn 16,418 - 16,418 . 16,418° - 16,418
5: Operation g Maintenance = 9,852 - 9,802 - - 9,892 . O - 9,802
6. Project Facilities. 29,404 - 29,404, 29,404 o - 29,404
7. Preject Administration : 27,783 - 27,783 24,085 10 - - 24,055
8. Consultlng Services . © 23,870 19,800 4,070 . 23,870 . 19,800 © - . 4,070
. Sub-total’ (1° to8). . 585,000 200,954 313, 056'74" ‘553,134 195,826 357,308
9.-Contlngency L S " 86,9900 31,046 55,944 .82, ssa 29,1740 53,692
’ " Sub-total (1 to 9) - 672,000 241,000 431,000 636,000 225, ooo 411,000~
0. Pgice Escalation S 446,000 135,000 311,000 423,000 126, uoo . 297,000
S -Totgl R 1,118,000 7 376,000 - 742,000 - 1,059,000 - 351,000 708,000
Grand Total AsB Q) . 2,165,000 947,000 1,218,000 1,892,000, 781,000 = 1,111,000
'lnplcmentntion Cost o ~ 1,287,532 614,101 673,431 1,108,280 - 495,787 609,493
Contingency - ) S 10,468 - 0,800 08, 56% ©O 188,26 - 67,210 91,507

Price Lscalation B 698,000 . 253,000 445,000 625,000 215,000 410,000
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TABLE 1V.6-2 INVESTMENT COST OF THE PROJECT
. INCLUDING INTEREST DURING CONSTRUCTION
(Un1t Mllllon Rs: )

o N Staged Deve lop- -:
Descr1pt1on _ : Case-3 . . Case-4  ment Plai

A Pllot Progect L : : .
jl;?[ocal Costs R 0 87.098 ¢ . 57.098 -
-’2.~Fore1gn Exchange Costs - 28.201 - . 28.201 -
R Sub-total - . 855299 - . . -85.299 . -
' -3.'Cont1ngency ; ' . U12:.701 1207010 -
L [ 'Sub= total (1 to . 3) - - 9g8;000 - 98.000: - - =
4. Interest at 8% 10.000 2. 10,000 & .
~ . Total (1'to 4) 108,000 ' 108.000 . -
25;=Pr1ce Escalation . - 715,000 ¢ 15.000. . -
Co Total (exciudlng 4)7': 113.000 - 113.000 - - .

B. Stage-I Implementatlon

_1.,Loca1 “Costsi - 241 277.1_' 195,087, - 172,399 -
2. Foreign Exchange Costs 375.946 274,760 266.332 .

_ " Sub-total o U 617.223 0 469,847 438,731
3. Contlngency me e S U799777 U 630153 0 57,969
R Sub-total (1 to 3) .697.000 © 533.000 - 496,700
: 4{'Interest at 8% - ~139.000° - 1093000 - - 99800
o Total (1 to.4) - 836.000 . 642.000 . .596,500; ¢

_S.HPrlce Escalation - - © - 237,000 . 187.000° ~  169.300

' ‘Total (excludlng 4)' 934,000  720.000 - - 666.000

C. Stage II Implementat1on R T SHE T

1., Local Costs- - ~ ~ "~ - 375,056 357:308 = - 202:688
.. 2. Foreign Exchange Costs ©209.954 - 195.826 i 179::387 ¢
.. 'Sub-total '-.- 585,010 0 553,134 . - 382.075
3. Cont1ngency o 86.990- - 82,866 . . - 57.025

L ' Sub-total (I to 3) T 672.0000 7 636,000 _4391100'“-

4. Interest at 8% . 1692000 1602000 - 112.700 .
S.1 . Total {1l to 4} SULY 841,000 0 796000 0 ..551.800
S..Price Escalation -~ - . -‘446.000 ~ . 423.000 283.900"
o Total (exclud1ng 4) 1,118,000 1,059.000° - - 723.000 .-

Grand Total (ATB+C)

1. Local Costs '~ ° = - '673.431 .  609.493. 375.087
2. Foreign' Exchange COStS 614,101 ¢ 498.787 - . 445:719 .
- 3.iContingency: ' . . . 179.468  158.720 .~ 114.994 -

4. - Interest at- s.:-_ S =0 318,000 279,000 . - .212,500

5. Price.. Escalatlon . 698.000 625.000 . 453.200

Total” of 1,2,3and 4 ; i;7ss,ooo'f.13546.ob0" 1 148.300
Total’ of 1, 2 3 and 5 2?165'000 1 892. 000_-‘-'1 389;000

:-Note Investment Cost for Staged Development Plan is dlscussed in
' detall in Volume v (Supplementary Study) ' :
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 CHAPTER V. ' PROJECT IMPLEMENTATION AND OPERATION

V. 1. h EXéCUting Agency L

The contract ~basis 1mplementation is recommended for the PrOJect
works 1nvolving 'voluminous excavatlon, of : those canals of the
Desert—Pat Feeder, the Pat Feeder, dlstrlbutarles and mlnor canals'
and the works should ‘be.. under supervrslon of the Government agency

concerned with assistance of consultante..

_ The PrOJect Steerlng Commlttee w1ll be organlzed by the
represcntatlves of varlous Governmental agenc1es COBCEIDEd in order
to Smoothly implement the PIOJect The Comm1ttee w1ll secure the
closest coordlnatlon among - the related departments and authorltles
concerned, “and request them to extend thelr: ass1stances and glve
‘ adv1ce-d1rectlywor 1nd1rectly-to “the PrOJect; “The Commlttee will
‘also ‘show the adm1n1strat1ve gu1del1nes to the Progect from ‘time’ to

tlme.-ﬁ o

Although the Federal Government 15 in a positlon to 3531gn a
government agency as executlng agency of the Project, the WAPDA is
-recommended ‘as the. one to. meet the Progect requlrements. " The WAPDA '
could be fully respon51ble for the PrOJect 1mplementat10n under
:superv1si0n of the Irrigatlon and Power Department of Baluchlstan -and

the Consultants. The organlzat1onal setwup is illustrated in TFig.
S I D

The PrOJect Man1ger 1s fully respon51ble to execute the Progect
' _works 1n keeplng a close coordlnatlon among- - ‘the related depertments

and author1t1es concerned
Under . the- control of the'Project'Menager, the ‘divisions of .

admlnlstratlon, agrlculture and englneerlng will “be organized In:

the organlzatlon, the englneerlng lelSlOn w0uld be respon51ble for

-183.



 Fig. V. 1-1 “PROPOSED ORGANIZATION FOR IMPLEMENTAT ION
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the preparation of plans, programmes, designs and estimates. of the
facilities as well as oonstructlon supervision. Phe administrative
divigion would be responsible for personnel affalrs and reeord
management,.accountlng, property, procurement and other services,
The agricultural development scheme of the PrOJect would be handled

by the agricuiture d1v1810n.

7The:Project aims at - an integrated-agrieniturai deveiopment in-'
rhe_Project_Area, so that a close_inter—agencies coordination anong.
the Irrigation and'Power Deparrment) eheSPlanning and Development
.Department the Agricuiture Cooneration and Fobd'Deparrﬁent‘and‘the
other related agenc1es of the Baluchistan Government is an essential

requ1rement.
V.2. 'Constreetion MetHod and Schedule |
V.2.1. Construction Method .

The Widenlng of the Pat Feeder Canal has been planned to ‘he
undertaken on the contract ba51s after due; con81derat10n of the

present construction systems in various flelds in Paklstan.

The construction works of the main canal will be carrled out in
two shlfts a day by dragline w1th four ctbic yards (3.1 eu.m) and
bulldozer w1th 32 tons. -To w1thdraw~eed1ments deposited 1n_the
canal, sand pumps and sand dredgers w11] be introdnced After the
completlon of the Progeet, the sald sand pumps and sand dredgers
would be utilized for the operatlon and maintenance of the canal

system.
- The constrnetion.oftdiétriburaries and minor eanaleﬂwiil be made

by backhoe with backet of 1.5 cubic . yards (1}2;eu;m) in two shifts a

day as_Well due:to the magnirude'of the canals., Hauling excavated

'nlSSa



: materials and embankment materials will be made by using 11 ton—cla35
 dump trucks Ii~ton-class and ~ll-ton-~class bulldozers will be

considered.

As for - the expan51on and modlflcatlon of the structures,'a
' coffer dam to be constructed in the canal with sand bags and- clayey
_ materials_ls proposed, whlle the constructlon of a national road

bridge williréquire to make an approprlate detour. around the;slte_
"V.Z;Z..-Construetion_Schedule

'Iheleonstrdctiqm eehedulerisqgarefdily studied~taking into
eccount:tﬁedWOrk volgmetamd the:Prejéct'cost. Asxa'resuit;'thé‘
eenstructien'ﬁeribd bf'three.yéarsﬂéaeh:for'Stage—l'and Stége—II
._startlng from’ September 1985 and September ‘1987 respectively, has
been contemplated, and the detailed d951gn, tendering and the Pilot

project would be exécuted one after enother 50 'as to be completed

before September 1985 as shown in Fig.'V.Zflt-

For the successful Pro;ect executlon, a due c0n91derat10n shall

be paid to the follow1ng points:

. a) - The. feaSibility study on the Project’will'be completed by the
© o end of 1982 so that the financ1al arrangements for the Project

1mplementat10n can’ be made within’ 1983

b)-.-The flnal design for the PrOJect 1nclud1ng constructlon survey
-:and preparatlon of tender documents for the constructlon B
works w111‘ ‘be- flnlShed _1n, one year of 1984 “and such
- pre englneering Works shall be ‘made early in this perlod as
preparatoratlon of tender documents, tenderlng and . contractlng

of procurements of:constructlon equlpment and materials,

; e)j--The'coﬁstrdetioﬁ of the Pilet.Projeet shall be made within one

year from mid 1983 to mid 1984 in edmance to the'fﬁil—5caled'

"-4186f .-.
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)

project. work, almlng at quick and: effective diffu51on of-

”modern farming technlques of irrigated agriculture in the entlre
Project Area through the “early provision of 1r11gat10n/drd1nage
.fac111tles,-traln1ng facilltles and agricultnral supporting

services.

'QThe constructlon worke are scheduled” to be staged 1nto two.

The Stage -1 constructlon is programmed to be- commenced in the

:mlddle of 1985 and will take three years up to the mlddle of

}-1988 whlle the Stage II construction in the mlddle of 1987,

'taklng three years for completion in the mlddle of 1990..

On;farm development mi11 be undettaken by farmers themselves

under the englneerlng 6551stanco of the Progect. The'said

on- farm development is Scheduled to be made in. four years Irom

V.3,

v.3.

1)

one

one year after “the completlon of’ the related dlstrlbutarles and

_mlnor canalsfo o

bpetatton andfﬁaintenanoe
HR .Executing'Aéencﬁ and Otganization_
Present Exécuting:Agenef'and.otganiaation

The Irrlgatlon and Power Department of Baluchlstan has a581gned

chlef englneer to control Lhe ex1sL1ng 1rr1gatlon progetts; whlch

have been d1v1ded 1nt0 flVC 1rr1gat10n c1rc1ts in. the Prov1nce The

1rrigat10n c1rcles are managed by one superlntendlng engineer and a

_few

executlve englneers, and one executlve englneer controls one

1rr1gat10n system.

" The Pro;ect Area, belong to the: Slbl 1rr1gat10n c1rcle, is

d1v1ded 1nto five lelSlons of Kashmore, Temple, Thatpat, Hairdin and

_Usta Mohammad
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o The}division.has'an'office‘stationed by one diﬁision_ehief.
Suh;ehgiheer,'sohediﬁiSiohal'clerks; Abdar and Darogha assist and
-support him Jdirectly in the operation and nmintenance'of'the
1rr1gat10n fac111t1es in the area (See Appendix Fig. V.3~ 1 V.3—2,
and Table V. 3-1). |

Tn .connection with{thejoperation and maintehance of_irtigation
facilities, there are thek-hoondafies"hetweeh the _provincial
government and farmer s group in the Pro;ect Axed,‘and the lelston
office is respons1ble for ma1ntaln1ng the maln canal and dlstrlbutlon
canals, whlle the farmer s group is operating and maintalnlng water .

COU.'IZ'SQS .

Regardlng the supportlng ‘services for agrlculture, espec1ally,
the exten51on, services ‘are carrled out under the agrlculture
exten510n system of the province: by a director who' reports  to the
provincial secretary “of agrlculture, and the extra_ass1stant director

" is controlling the services at the district level,

The investigation in the Project Area revealed that staffing is
poor as well as transportation and housing facilities are quite

inadequately provided.
- 2) Proposed Exeooting Agency andVOrganization
a) Organization

Ba51cally the ex1st1ng organlzatlon shall be respected aind
'ﬂadapted to the Project ‘Area as the proposed organlyatlon as
.}shown in Plgure V 3-1. According to the proposed 1rr1gat1on

kplan,_the main canal shall be further extended to “cover an

3add1t10na] commandable area,-and the expect1ng exten51on was

-{estimated at 12 5 mlles in length ‘and an 1ncreased 1rr1gable
area at 146 260 acres, From this, it is proposed to establlsh
an” additional sub- lelSlonal offlce and to relnforce staffing to

3the office addltlonally.
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Furthermore, - the minot canals have been ‘proposed - to be
constructed under the control of the government. ‘The total length of

canals to be constructed was estimated at -about 780 miles (1,255 kmj .

Cbnberning-the-proposed facilitiés'for the irrigation plan,
cdnstruction:of six subédivisionalroffices Qas p;oposed.except Usta
Mohammad sub=division office. The 6ffices, No.l and 2, are for the
main éanals,”and the - other offices are for the 6pefatibn ‘and

maintehance of the distributaries and 'the minor canals.

Tn order to reiﬁforce the existing drganiZatioﬁ of extension
works, it has been proposed Lo assigi one field assistant for 500
farmers or 5,000 acres,’ and one agribultural officef may supervise
five field assistants, and Ehis group 1is necessary to liave one

village office in théir-juriédiction}

‘Furthermore, the-ekténsidn'officeS'aie1réqu1réd"as:headéuatefs
of ﬁillage offices. The extension offices will be under the.contfol
of a'sub—diviSionai officé of tﬁe.irrigatibﬁ. Its office'Sbace
should be_preﬁated in the séme quarter or building as that of the

sub-divisional office.

The communication between the irrigation side and agricultural

side is important For successful farm management with irrigation.
“Tn  this connection, it is proposed to establish both the

technical and the joint committees. The partiéipation'of farmers'

representatives to the both committees will be néCeSsary}

V.3.2. Operation and Maintenance of Facilities’

1) Present Condition

'The-fieid_investigatioﬁ found some problems.and weak points in

the operatidn and maintenance of the existing facilities as follows.
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a} Intéke, regulating and distribdtion facilities -

There. are -11legal intake structures along the main canal, which
have caused water disttibhtion in.inbalance both in the upstrean

and downstream of the Project Area,

Theregaré no di§tribution'factlities with_dischargg contfcl

;functioni.the”heads‘of.water course. ”Uéuaiiy,_diametéts of
distribution,pipes are determined based‘on:the actéage~of
commandable areés, although it is difficult to practlcally

medasure the discharge,
~ b) - Sediment . .

Sediméctation'affects the main canal (Pat. Feeder Canal) and
disttibction canals, . Esﬁecially, the ﬁpstrecm'bf the main canal
‘is ser10usly affected by heavy sedlments accumulated on the
canal bed, and by ‘embankment materials eroded by rain water

flashing.

The sedimented materials consist of sandy and clayey

materials, which have reduced the canal capacities.
c) Office-and necessary facilities

Thete: are four sub ~divisional éreas in, thé Project Area.
Howeve#, the sib- d1v131on Offlce buildings are- inadequately
provided except these ;dn Thatpat and, Dera, Murad Jamali.
_Furthermore, there are no fac111t1es of communicatlon between
the offices. Also the means of tranqport, which' are important
. for timely operatlon and maintenance, are 1nsufflclent in the

Project Area,
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7). Proposed Facilities for the Operation'and'Méintenance'
a) - Distribution facilities:-

According to. the plan, each irrigation system ﬁill_provide with
four kinds of canals; the main céﬁal;“distributaries; minor
caﬁals'énd wéter courses, Furthefmore, the water coﬁ£ses are
classified into three types depehding on the scale of their

commandable area.

Distribution-fécilities should to be improVed or newly

constructed at the head of canalé except the méin cahal._ Tﬁe

distributaries afe proposed regulating facilities with simple

strugtures such as stdpelogs instead of gate_structures,'ahd double

orifice will be installed at the heads of the minore, Concerning the
o water coﬁrSES,.the;modules shall be adapted at the heads of canals as

a distribution facilities.

The comstruction costs for the proposed plan have been estimated.

in the Project cOst;_
b) Project facilities

Forfthefactivities of the proposéd_organization'fof operation
“and” méinfenange. . The .office building, communication
facilifies, means-of_tfansportation, ete., will be required as

detailed in Appendix Table V.3-3.
'V.3.3. Operation and Maintenance Cost

The 5operafionr'and, maintenance cost of . the abové4mentiohed_
facilities and the organization are computed on the.irrigation and

the extension works except those costs éfgbffiée'building and-

communication system {wireless) and the details are shown as follows.
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1) Cost for the Irrigation System.

" i) Salary and Wages - Rs. 1,804,000

‘ii)_ Transportation Facilities 2,944,000
iii) - Miscellanecus = = ' 379,000
‘iv) = Dreading of Sedimént . 1,520,000

Total  Rs. 6,647,000

2) Cost for the Extension Services

) Salary and Wages . . Rs. 2,720,000
- 11) ‘Transportation Facilities 2,533,000
iii) Miscellameous - . - - - 420,000

Total R Rs. 5,673,000

3). Operation and maintenance cost.during the construction period (3

years) in Stage 1 and Stage 11 of Construction Works
a)  Cost for Irrigation. System

. Stage 1. . Stage IT.

“Salary and Wages Rs. 595,000 - Rs. 4,818,000
‘Miscellaneous _ 125,000 1,014,000
Preading of Sediment o 501,000° 4,059,000

Transpoﬁfatibn Facilities 2,944,000 L=
fTotal . . - Rs:4,165,000 - . Rs. 9;892,000

'b) Cost for Extension Services

Stage I . - Stage II

Salary and Wages Rs. 897,000 . . Re. 7,263,000
‘Miscellaneous. . 138,000 - 1,122,000
Transportation Facilitiés. . 2,533,0000 © - . '_ﬂ} -
' S Total o Rs.3,568,000 - < Rs. 8,385,000
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v.4. Consulting Services

- The consulting services will consist of the engiﬁeefing services
for finel design, design and supervision of the.Pilot“Projeeteand for-
supervision of the overall implementetion-of Stages—1 'and -1l of the

Project.

The consulting services will be rendered in the following. four

stages:
1) Final Design.

The £inal detailed'deeign -of the Pfeject*és Wéli as the
preparatlon of tender documents w111 be carried out in a 12-month
:perlod startlng from January, 1984 The well- quallfled ‘experts will
be aselgned to’ the-Progeet 1nc1udlng an drrigation engineer who will
Iact as - the teenl 1eader; and a hydLologlst, desgign - engiﬁeers,'
constructlon plannlng and cost estimate engineers, agronomlsts, soil

scientists, and project economlsts.
2} Pilot Project

: The'final detailed'design and conetruetidn seﬁervision'of the
fac111t1es for the Pllot ProJect w111 be ‘made in a’ 20-month period
startlng‘from'July, 1983. The quallfled experts w111 be engaged is
such services as the team leader, de81gn engineers andrthose for

other various fields,
3) Stage-1 and -1I Implementation

Conetructlon superv151on for the PrOJect 1mp1ementat10n and
tralnlng of local counterpatt personnels in all phaees of the Project

act1v1t1es will be carried out in a 27~m0nth perlod each for Stage-I

and <11 starting from September, 1985 and beptember, 1987,
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